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(54) Abstract Title: Isolation off aubtanraiMan zotiM 



(67) An apparatus which comprises a zonal isotstion assembly comprising: one or moire solid tubular 
meml)erB« each solid tubular member including one or more external seals; one or more perforated 
tubular members each including radial passages coupled to the solid tubular members; and one or more 
solid tubular liners coupled to the interior surfaces of one or more of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members; and a shoe coupled to the 
zonal isolation assembly; wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process perfonried within the wellbore; and wherein the solid 
tubular liners are formed by a radial expansion process performed within the wellbore. 
Also disclosed are methoite and systems for Isolating subterranean zones and extracting materials from 
producing zones. 
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ISOLATION OF SUBTERRANEAN ZONES 

Cross Referanoe To Related AppllcBtions 

This application is a continuation-in-part of U.S. patent application serial number 
5 08/969,922» attonney docKet number 25791.69, filed on 10/3/2001. that was a 
continuation-in-part of U.S. patent application serial number 09/440.338* attorney 
docket number 25791.9.02, filed on 11/15/1999, that Issued as U.S. Patent No. 
6.328,113, that claimed the benefit of the filing date of U.S. provisicmal patent 
application serial number 60/108.558, attorney docket number 25791.9, filed on 
10 1 1/16/1998, the disclosures of which are Incorporated herein by reference. 

The present application is related to the following: (1) U.S. patent applicatton serial no. 
09/454,139, attorney docket no. 25791.03.02, filed on 12/3/1999, (2) U.S. patent 
application serial no. 09/510,913, attorney docket no. 25791.7.02. filed on 2/23/2000, 

15 (3) U.S. patent applicatton serial no. 09/502,350, attorney docket no. 25791 .8.02. filed 
on 2/10/2000^ (4) U.S. patent application serial no. 09/440,338, attorney docket no. 
25791.9.02, filed on 11/15/1999, (5) U.S. patent applicafon serial no. 09/523^460, 
attorney docket no. 25791.11.02, filed on 3/1Q/200O, (6) U.S. patent application serial 
no. 09/512,895, attorney docket no. 25791.12.02, Tiled on 2/24/2000. (7) U.S. patent 

20 application serial no. 09/511,941, attorney docket no. 25791.16.02, filed on 2/24/2000. 
(8) U.S. patent application serial no. 09/568,946, attorney docket no. 25791.17.02, filed 
on 6/7/2000, (9) U.iS. patent application serial no 09/559,122, attorney docket no. 
25791.23.02, filed on: 4/26/2000, (10) PCT patent application serial no. 
PCT/USOQ/18635,. attorney docket no. 2579125.02. filed on 7/9/2000, (11) U.S. 

25 provisional patent applicatton serial no. 60/162,671, atlomey docket no. 25791.27, filed 
on 11/1/1999, (12) U.S. provisional patent application serial no. 60/154,047, attorney 
docket no. 25791.29, filed on 9/16/1999, (13) U.S. proyistonal patent application serial 
no. 60/159,082, attorney docket no. 25791.34, filed on 10/12/1999, (14) U.S. 
provistonal patent application serial no. 60/159,039, attorney docket no. 25791 .36, filed 

30 on 10/12/1999, (15) U.S. provisional patent application serial no. 60/159,033, attorney 
docket no. 25791.37, filed on 10/12/1999. (16) U.S. provisional patent application serial, 
no. 60/212,359. attorney docket no. 25791.38, filed on 6/19/2000, (17) U.S. provistonal 
patent application serial no. 60/165,^, attorney docket no. 25791.39. filed on 
11/12/1999. (18) U.S. provistonal patent appltoatton serial no. 60/221,443, attomey 



1 



docket no. 25791.45, filed on 7/28/2000, (19) U.S. provisional patent application serial 
no. BW221,645. attorney docket no. 25791.46, filed on 7/28/2000. (20) U.S. provlstonal 
patent appUcatkm serial no. 60/233.638, attorney docket no, 25791.47, filed on 
9/18/2000, (21) U.S. provisional patent applk»tk>n Mrial no. 60/237,334, attorney 
5 docket no. 25791 .48, filed on 10/2/2000, (22) U.S. provistond patent application serial 
no. 60/270,007, attorney docket no. 25791.50, filed on 2/20/2001 ; (23) U.S. provisional 
patent applicatton serial no. 60/262,434, attorney docket no. 257i91.51, filed on 
1/17/2001; (24) U.S. provisional patent appiicatton serial no. 60/259,486. attorney 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. provistonal patent appllcatton serial 

10 no. 60/303,740, attorney docket no. 25791.61, filed on 7/8^001; (26) U.S. provisional 
patent application serial no. 60/313,453, attorney docket no. 25791.59, filed on 
8/20/2001; (27) U.S. provisional patent applicatton tonal no. 60/317,985. attorney 
docket no. 25791.67, filed on 9/6/2001; (28) U.S. proviskxial patent appHcatlon serial 
no. 60/3318,386, attorney docket no. 25791.67.02, filed on 9/1Q/2D01; and (29) U.S. 

15 utility patent application serial no. 09/969,922, attorney docket no. 25791.69. filed on 
10/3/2001, the disctosures of whteh are incorporated herein by reference. 

Background of ttie Invention 

This mventlon relates generally to oil and gas exploration, and in partkxtlar to isolating 
20 certain subterranean zones to facilitate oil and gas exploration. 

During oil exploration, a wellbore typically traverses a number <rf zones within a 
subtenanean fonnation. Some of these subtarranean zones will produce oil and gas, 
while others will not Further^ it is often necessary to isolate subterranean zones from 
25 one another in order to tadlitate ttie exptoratton for and production erf oil and gas. 
Existing methods for isolating subterane^ productkxi zones in order to fodlitate the 
expbratton for and production of oil and gas are complex and expensive. 

The present inventkm is directed to overcoming one or nme of the limKatkms of the 
30 existing processes for isolatir^ subtenanean zones during oil and gas expforation. 

Summary of the Inventkm 

According to one aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assembly including: one or more solid tubular memt^rs, each 
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soTid tubular member including one or more external seals, one or more perforated 
tubular members coupled to the solid tubular members, one or more flow control valves 
operabty ooupted to the perforated tubular members for controlling the flow of fluidic 
materials through the perforated tubular nrambera, one or more temperature sensors 

5 operably coupled to one or more of the perforated tubular members for nrionitoring the 
operating temperature within the perforated tubular memt)ere. one or more pressure 
sensors operably coupled to me or more of the perforated tubular membere for 
monHDring the operating pressure within the perforated tutMJiar membere. and one or 
more flow sensors operably coupled to one or more of the perforated tubular membere 

10 for monitoring the operating flow rate within the perforated tubular memtM9re. a shoe 
coupled to the zonal isoiafion assembly, and a controller operably coupled to the flow 
control valves, the temperature sensore, the pressure sensore, and the flow sensore for 
monitoring the temperature, pressure and flow sensore and oontrolling the operetioh of 
the flow control vah/es. At least one of tt^ solid tubular memt>ere and the perforated 

15 tubt^r members are formed by a radial expanston process perfonmed within the 
weHbore. 

According to another aspect of the present invention, a method of isolating a flret 
subterranean zone from a second subterrar)ean zone in a weiibore is provided that 

20 includes positlontng one or more solid tubuiars within the weiibore, the solid tubulare 
traversing the first subtananean zone, positioning one or more perforated tubulare 
wifhin the weiibore, the perforated tubulare travereing the second subterranean zone, 
radially e)9>anding at least one of the primary solid tubulare and perforated tubulare 
within the weBbore, ftuididy coupling the perforated tubulare and the solid tubulare, 

25 preventing the passage <rf fluids firom the first subterranean »ne to the second 
subtenaneari zone within the weiibore external to the solid tubulare and perforated 
lubularei monitoring the operating temperatures, pressures, and flow rates vMAn one 
or more of the perforated tubulare, and controlDng the flow of fluidic nmt^ls through 
the perforated tubuiars as a function of the imnitored operating temperatures, 

30 pressures, and flow rales. 

According to anottver aspect of the present invention, a metfiod of extracting materlats 
from a producing subterranean zonia In a WBlltK)re, at least a portion of the weiibore 
including a casing, is provided that includes positioning one or more solid tubulare 
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within the wellbore, positioning one or more perfected tubulars within the welibora, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 
least one of the solid tutHilars and the perforated tubulars within the wellbore. fluidicly 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
5 wW) the solid tubulars, fluldlcty Isolating the produdng subterranean zone from at least 
one other subterranean zone within the wellbore, fluidicly coupling at least one of the 
perforated tubulars with the producing subterranean zone, nranitoring the operating 
temperatures, pressures, and flow rates within one or more of the perfbrated tubulars, 
and controlling the flow of fluidic materials throu^lh the perforated tubulars as a function 
10 of the monitored operating temperatures, pressures, and flow rates. 

Aoobrdlng to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
' Includes means for positioning one or more solid tubulars within the wellbore. the solid. 

15 tubulars traversing the first subterranean zone, means for positioning one or mom 
perforated tubulars within the wellbore. the perfbrated tutnilars traversing the second 
subtenBnean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbond. means for fluidicly coupling the perfbrated 
tubulars and the solid tubuiars, means for preventing the passage of fluids from the first 

20 subterranean zone to the second subterranean zone within the wellbore external to the 
solid tubulars and perforated tubulars, means fc^- monitoring the operating 
temperatures, pressures, and flow rates within one or more erf the perforated tubulars, 
and means for cmtrolling the flow of fluidic materials through the perforated tubulars as 
a function of the monitored operating temperatures, pressiros. and flow rates. 

25 

According to another aspect of the present Invenflon, a system for extracting materials 
from a produdng subterranean zone in a wellbore,^ at least a portion of the weflbore. 
indiiding a casing, is provided that includes means for positioning one or more solid 
titulars within the wellbore. mrans for positioning one or more perforated tubulars 
30 within the wellbore, the perforated tubulars traversing the producing subterranean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore. miBans for fluididy coupling the solid tubulars with the 
casing, means for fluididy coupling the perforated tubulins with the soltd tubulars, 
means for fluidicly isolating the produdng subterranean zone from at least one other 
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subterranean zone within the wellbore, means for fluidicly coupling at least one of the 
perftxBted tubulars with the producing subtenranean zone, meana for nnonitoring. the 
operating terhperatures» pressures, and flow rates within one or more of ttie perforated 
tubulars, and n^ans for controlling the flow of fluidic materials through the perforated 
5 iubulars as a function of the monitored operating temperahjres, pressures, and flow 
rates* 

Aorarding to anc^her aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assembly including: one or more solid tubular members, each 

10 solid tubular member including one or more exI^Dai seals, one or more perforated 
tubular members each including radial passages coupled to the solid tubular members^ 
and me or more solid tubular liners coupled to the interior slices of one or more of 
the perforated tubular members for sealing at least some of the radial passages of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. At 

IS least one of the solid tubular miembers and the perforated tubular members are formed 
by a radial expansion process performed within the wellbore, and the solid tubular 
liners are formed by e radial expansiori process performed within the wellbore. 

According to anoth^- aspect of the present invention, a method of isolating a first 
20 subterranean zone from a second subtenranean zone in a wellbore is provided that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubutars 
each Including one or more radial passages within the wellbore, the perforated tubulars 
traversbtg the second subterranean zone, radially expanding at least one of the solid 
25 tubulars and perforated tubulars within the wellbore, fluidicly coupling the perforated 
tulxilars and the primary sdid tubulars, preventlr^ the passage of fluids from the first 
subtenanean zone to the second subterranean zone within the wellborB external to the 
primary solid tubulars and perforated tubulars, positioning me or more solid tubular 
liners within the interior of one or more of the perforated tubulars, and radially 
30 expanding and ptasOcaBy deforming the solid tubular linera within the b^terior of one or 
more of the perforated tubulars to fluididy seal at least some of the radial passages of 
the perfbrated tubutan^. 
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According to another aspect of the present invention, a method of extracting materials 
from a producing subterianean zone in a wellbore, at least a portion of the vi/ellbore 
tndudii^ a casing, is provided that inductos positioning one or more solid tubulars 
within the weilbore, positioning one or more perforated tubulars each including one or 

5 more radial passages within the weilbore. the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one (rf the soRd tubulars and 
the perforated tubulars within the weilbore, fiuididy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with Oie solid tubulars, fluididy 
isolating the produdng subterranean zone from at least one other subterranean zone 

10 within the weliboie, fluididy oouplir^ at least one of the perforated tubulars with the 
produdng subterranean zone, positioning one or more solid tutHdar liners within the 
interior of one or more of the perforated tubulars. and radiaily expanding and plastically 
defbrnrilng the solid tubular liners within the interior of one or more of the perforated 
tubulars to fluididy seal at least soncie of the radial passages of the perforated tubulars* 

15 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone In a weilt>or0 is provided that 
indudes means for posttk^^lng one or more solid tubulars within ttie weilbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 

20 perforated tubulars each induding one or more radial passages within the weilbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the soBd tubutars and perforated tubulars within the weilbore, 
means for fluididy coupling the perforated tubulars and the solid tubulars. means for 
preventing the passage of fluids from the first subterranean zona to the second 

25 subterranean zone within the weilbore external to the primary solid tubulars and 
perforated tubulars. means for posltidning one or more solid tubular liners within the 
interior of one or more of the perforated tubulars, and means for radially expanding and 
piasticadly deforrrang the solid tubular liners within the. interior of one or more of the 
perforated tubulars to fluididy seal at least some of the radial passages of the 

30 perfonated tubulars. 

Acconfir>g to another aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone in a weilbore, at least a portion of the weilbore 
including a c»ing, Is provided that indudes means for positioning one or more solid 
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Uibulars within the wellbore, means for positioning one or more perforated tubulars 
each including one or more radial passages within the wellt>ore, the perforated tubulars 
traversing the producing subtenranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, mear^ for fluididy 

5 coupling the solid tubulars with the casing, means for fluklicly coupfing the perforated 
tubulars with the solid tubulars, means for fluidicly isolating the producing subterranean 
zone from at least one other subtenanean zone within the wellbore, means for fluidicly 
coupling at least one of the perforated tubulars with the producing $ubterranean zone, 
means fbr positioning one or mora solid tubular liners within the interior of one or mora 

10 of the perforated tubulars, and means for radially expanding and plastically deformir^ 
the solid tubular liners within the interior of one or more of the perforated tubulars to 
fluididy seal at least some of the radial passages of the perforated tubulars. 

According to another aspect of the present invention, an apparatus is provided that 
15 includes a zonal isolation assembly including: one or more solid tubular members, each 
solid tubular member induding one or more external seals, one or more perforated 
tubular members each induding radial passages coupled to the solid tubular members, 
and a sealing material coupled to at least some of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe oou|^ to the zonal isolatioh assemt>ly. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subterranean zone in a weiltxra is provided that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 

25 traversing the first subterranean zone, positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the pirated tubulars 
- traversing the seoond subterranean zone, radially expanding at least one of the solid, 
tubulars and perfbrated tubulars within the wellbore, fluididy coupling the perforated 
tubulars and the primary solid tubulars. pieventing the passage of fluids from the first 

30 subterranean zone to the second subtenanean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars. sealtr^ off an annular region within at 
least one of the perforated tubutars. and Injecting a hardenable fluidic sealing material 
into the sealed annular regions of the perforated tubulars to seal off at least some of 
the radial passages cS the perforated tubulars. 
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According to another aspect of the present Invention, a method of extracting materials 
from a producing subterranean zone in a wellt)ore, at least a portion of the wellbore 
including a casing, is provided that Indudes positioning one or more soHd tubulars 

5 within the wellbore, positioning one or more perforated tubuiars each Including one or 
more radial passages within Ste wellbore, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubuiars wittiin the wellbore, fluldidy <x>upling the solid tubulars with the 
oashig, fluldidy cpuplirig the perforated tubulars with the solid tubulars, fliAHcly 

10 isolating the produdng subten^nean zone from at least one other subterranean zone 
within the wellbore, fluididy coupling at least one of the perforated tubulars vrith the 
produdrtg subtenranean zone, seating off an annular region within at least one of the 
perforated tubulars, and inJecUrtg a hardenable fluidic sealing material into the sealed 
annular regions of the perforated tubulars to seal off at least some of the radial 

1 5 pass^es of the perforated tubulars. 

AcGOfding to another aspect of the present invention, a system for isdating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
Includes means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars each induding one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subtenenean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for flukJicly ooupiing the perforated tubulars and the solid tubulars, mews for 
imvantir^ the passage of fluids from the first subterranean zone to the second 
subterranean 2one within the weillxMe external to the prtnraiy solid tubulars and 
perforated tubuiars, means for sealing off an annular region within at least one of the 
perforated tubulars. and means for Injecting a hardenable fluicfic sealing material into 
the sealed annular regtons of the perforated tubulars to. seal off at least some of the 
radial passages of the perforated tubuiars* 

According to another aspect ol ihe present invention, a system for exbBCting materials 
from a produdng subterrartean zone in a weint)ore, at least a portion of the wellbore 
induding a casing, is provided that includes means for positioning one or more solid 



20 



25 



30 
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tubulars within the welibore. means for positioning one or more perforated tubulars 
each including one or niore radial passages within the wellbore^ the perforated tubulars 
traversing the producing subterranean zone, nneans for radially expanding at least one 
of the solid tul^ulars and the perforated tut)ulars within the welibore, means for fluldidy 

5 coupling the solid tubulars with the casing^ means for fluldidy coupling the perforated 
tubulars with the solid tubi^rs, means for fluidic^ Isolating the produdng subtenranean 
zone from at least one other subterranean zone within the wellbore, nrieans for fiuididy 
coupling at least one of the perforated tubulars with the producing subterranean zone» 
means for sealing off an annular region withm at least one of the perforated tubulars, 

10 and means for ir^ectlng a hardenable fluidte sraiing material into the sealed annular 
regions of the perforated tubulars to seal off at least son\e of the radial passages of the 
perforated tubulars. 

According to another aspect of the present Invention, an apparatus is provided that 
15 indudes a zonal isolation assembly positioned within a wellbdre that traverses a 
subterranean formation including: one or more sdid tubular members, each solid 
tubular member induding one or rtiore external seals, one or vnom perforated tubular 
nDembers coupled to the solid tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the sdid tubular members and the perforated 
20 tubular members are formed by a radial expansion process perfomied within the 
weitbore, and at least one of the perforated tubular members are radially expanded Into 
intimate contact with the subtenranean formation. 

Accordir^ to arKather aspect of the present invention, a method of isolating a first 
25 subterranean zone from a second subterranean. zone in a weDbore is provided that 
bridudes positlohing one or more solid tubulars within the wellbdre, the solid tutnilars 
traversing the first subterranean zone, positionirig one or more perforated tubulars 
within the weDbore each including one or more radial passages, the perforated tubulars 
traversing the secorKJ subterranean zone, radially expanding at least one of the primary 
30 solid tubutars and (^rfbrated^ tubulars within the weObore, radially expanding at least 
or>e of the perforated tubulars Into Infimate contad with the second subterranean zone, 
fiuididy coupling the perforated tubulars and the solid tubulars, dr>d preventing the 
passage of fluids from the first subten^nean zone to the second subterranean zone 
within the wellbore external to the soOd tubulars and perforated tutnjlars. 
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According to another aspect of the present invention, a method of extracting materials 
from a produdrtg subterranean zone in a wellbore, at least a portion of the wellbore 
including a casing, is provided that includes positioning one or more solid tubulars 

5 within the wellt)ore. positioning one or mora perforated tubulars within the wetlbore 
each including one or more radial passagra, the perforated tubulars traversing the 
piDducing subtenranean zone, radially expandlnjg at least one of the solid tubUlafs and 
the perforated tubulars within the wellbore, radially expanding at least one of the 
perforated tubulars into intimate contact with the producing subtenanean zone, fluidicty 

10 coupling the solid tubulars wHh the casing, fluidicty coupling the perforated tubulars 
With the solid tutHJIars, fluididy isolating the producing subterranean zone from at least 
one other subterranean zone within the wellbore, and fluldlcly coupling at least one of 
the perforated tubulars with the producing subterranean zone. 

15 According to another aspect of the present Invention, a system for isolating a first 
subtenanean zone from a secorKi subtenranean zone in a wellbore is provided that 
Includes means f6r positioning one or more solid tubulars within the w^lbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 

20 perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the sdkJ tubulars and perforated tubulars within the wetlbore, 
means for radially expanding at least one of the perforated tubulars into intimate 
contact with the second subterranean zone, means for fluididy coupling the perforated 
tubulars and the solid tubulars^ and means for preventing the passage of fluids from the 

25 first subterranean zone to the second subterranean zone witHn the wellbore external to 
the solid tubulars and perforated tubulars. 

According to anc^r aspect of the present invention, a system for extracBng nnaterials 
from a producing subterranean zone In a wellbore. at least a portion erf, the wellbore 
30 induding a casing, Is provided that indudes means for positioning me or more solid 
tubulars wiMn the wellbore, means for positioning one or more perforated tubulars 
wittiin the wellbore each irKduding one or mora rediat openings, the perforated tubulars 
traversing the produdng subterranean zone, means fear radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for radially 

Id 



expanding at least one of the perforated tubulars into inUmate contact the 
producing subterranean zone, means for fluididy coupling the solid tutHJIars with the 
casing, means for fluidicly coupling the perforated tubulars with the solid tubulars, 
means for flukliciy isolating the producing sutiterranean zone from at least one other 
5 siA>tenranean zone within the WBiltxm, and nr)eans for fluididy coupling at least one of 
the perforated tubulars with the producing subterranean zone. 

Aocordmg to another aspect of the present inventbn, an apparatus is pix)vided that 
Includes a zonal isolation assembly positioned within a wellbore that traverses a 

10 subtenanean formation and includes a perforated wellbore casing, including: one or 
more solid tubular members, each solid tubular member including one or more external 
seals, one or more perforated tubular merTt)ers coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 

15 process performed within the welltxxe, and at least one of the perforated tubular 
members are radially expanded into intimate contact with the perforated wellbore 
casing. 

According to another aspect of the present invention, a method of isolating a first 
20 subterranean zone from a second subterranean zone in a wellbore that includes a 
perforated casing that traverses the second subterranean zone, is provided that 
Includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore each including one or more radial passages, the perforated tubulars 
25 traversing the second subterranean zone, radially expanding at least one of the primary 
solid tubulars and perforated taibuiard witMn the weObore» radially expanding at least 
one erf the perforated tubulars into intimate contact with ttie peiforated casing, fluidicly 
ooupUng the perforated tubutars and the solid tubulars, and preventing the |>ass^e of 
fluids from the first subterranean zone to the second subterranean zor^e within the 
30 wellbore external to the solid tubutars and perforated tubidars. 

According to arwttrer aspect of the present invention, a method of extracting materials 
from a producing subtenanean zone in a welltxxe, at least a portion of the wellbore 
including a. casing and a perforated casing that traverses the producing subterranean 
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zone, is provided that includes positioning one or more solid tubulars within the 
wellbore, positioning one or more perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubulars and the 

5 perforated tubulars within the weUx>re, radially expanding at least one of the perforated 
tubulars into Intimate contact with the perforated ca^ng, fluididy coupling the solid 
tubulars with the casing, fluididy coupling the perforated tubulars with the solid 
tubidars, fluididy isolating the produdng subterranean zone from at least one other 
subterranean zone within the wellbore, and. fluididy coupling at least one of the 

10 perforated tubulars with the produdng subterranean zone. 

Acconling to another aspect of the present Invention, a system for isolating a first 
subterranean zone finom a second subterranean zone in a wellbore that indudes a 
perforated casing that traverses the second subtenanean zona, is provided that 

15 indudes means for positionirig one or more sdid tubutars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore each induding one or more radial passages, the 
perforated tubulars traversing the second sutrterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

20 means for radially expanding at least one of the perforated tubulars into intimate 
contad with the perforated casing, means for fluididy coupling the perforated tubulars 
and the solid tubutars, and means for prsventkig the passage of fluids from the first 
subterranean zone to the second subterranean zone wtthin the wellbore external to the 
solid tutnilars and perforated tubulars. 

25 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subterranean zme in a wellbore, at least a portion of the wellbore 
induding a c»ing and a perforated casing that traverses the producing subtenanean 
zone, that Indudes means for positioning one or more solid tubulars within the 
30 weiDxTO, means for positioning one or wore perforated tubulars within the wellbore 
each including one or more radial opening, the prorated tubulars traversing the 
produdng subterranean zone, means for radially e^q^nding at least one of the solid 
tubulars and the perforated tubulars within the wellbord, means for radially expanding 
at least one of the perforated tubulars into inttir^ contact with the perforated casing, 
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means for fluididy ooupling the solid tubulars with the casing, means for fluidtcly 
ooupling the perforated tubulars with the solid tubulars, means for fluididy isolatlrtg the 
producing subterranean zone from at teast one other subtenranean zone within the 
wetibore. and means for fluididy coupling at leQst one of the perforated tutMJiars with 
5 the produdng subterranean zone. 

AoGording to another aspect of the present invention, an apparatus is provM^ that 
includes a zonal isolation assembly induding: one or more solid tubular members, each 
soSd tubular member induding one or more exiermd seals, one or more perforated 

1 0 tubular members ead) induding radial passages coupled to the solid tubular members, 
and one or more perforated tubular liners each Induding one or more radial passages 
coupled to the Interior surfaces of one or more of ttie perforated tubular members, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubuteir 
menrdms and the perforated tubular members are fomr^ by a radial expansion 

15 process performed within the weltbore, and the perforated tubular liners are fomied by 
a radial expansion process perfomned within the weilbore. 

According to another aspect of the present invention, a method of isolating a first 
subtananean zone from a second subterranean zone in a weilbore is provided that 

20 includes positioning one or more solid tubulars within the weilbore, the solid tubulars 
traversing the first siibtenanean zone, positioning one or more perforated tubulars 
each induding one or more radial passages within the weilbore. the perforated tubulars 
traversing ttw second subteranean zone» radially expanding at least one of the solid 
tubulars and perforated tubulars within the weilbore, fluidtely coupling the perflated 

25 tubulars and the prirnary so6d tubulars. preventing the passage of fluids from the first 
sid>terranean zone to the second subterranean ana within the weilbore external to the 
primary sdid tubulars and perforated tubulars, positibning one or mors perforated 
tubular liners within the Interior of one or more of the perforated tubulars. and radially 
expanding and plastlcally defomrring the perforated tubular liners within the Interior of 

30 one or mors of the perforated tubulars. 

According to another aspect of the praseiit invention, a method of extracting materials 
from a producing subterranean zone in a weilbore, at least a portion of the weilbore 
induding a casing, is provided that indudes positioning one or more solid tubulars 
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^Arithln the wellbora, positioning one or nnorB perforated tubulars each Including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
produdng subtenranean zone, radially expanding at least one of the soKd tubuiars and 
the periorated tid>ijlars within the walibore, fluidlciy coupling the soiki tubulars with the 

5 casing, fluidicly coupling the perforated tubuiare with the solid tubulars, fluidlciy 
isolating the producing subtenanean mne from at least one other subtenranean zone 
witNn the wellbore, fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone, positioning one or moire perfbrated tubular liners within 
the interior of one or more of the perforated tubulars, and radially expanding and 

10 plastically deforming the perforated tubular liners within the interior of one or more of 
the perforated tubulars. 

According to another aspect of the present invention, a system for isolating a fiirst 
subterranean zone from a second subterranean zone in a wellbore is provided that 

15 includes means for posittoning one or more solid tubulars within the wellbore, the solid 
tubuiOTB traversing the first subterranean zom, means for positioning one or more 
perforated tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least ona of the solkJ tubulars and perforated tubulars within the wellbore, 

20 means for fluidicly coupling the perforated tubulars and the solM tubulars, means for 
preventing the passage of fluids from tlie first subtenanean zone to the second 
subterranean zor\e vrithin the wellbore extemal to the primary solid tubulars and 
perforated tubulars, means for positioning one or more perforated tubular liners within 
the interior of one or more of Ihe perforated tubulars, and means for radially expanding 

25 OTd plasticatty defonning the perfbraled tubular liners witttin the interior of one or more 
of the perforated tubulars. 

According to another a^^ of the present invention, a system for extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the weilbore 
30 irK;luding a casing. Is provided that includes means for proittoning one or wore solid 
tubulars wlttiin the weObore. means for positioning one or more f^rforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the produdng subtenanean zone, means for radially expanding at least one 
(tf the solid tubulars and the perforated tubulars within the wellbore, means for fluidicly 
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cxKiplIng the solid tububrs with the casing, means for fluidicly coupling the perforated 
tubulars with the solid tubulars. means fbrfluididy isolating the producing subterranean 
zone from at least one other subterranean zone within the wellbore, means for fluidicly 
oou|Hing at least one of ttie perforated tubulars with the producing sufatenranean zone. 
5 noeans for positioning one or more perforatCKt tubular liners within the interior of one or 
more of the perforated tubulars, and means for radially expanding and plasticaily 
defomning the perforated tubular liners within the Interior of one or more of the 
perforated tubulars. 

10 According to another aspect of the present invention, an apparatus is provided that 
Includes a zonal Isolation assembly including: one or more solid tubular members, each 
solid tubular member including pne or more external seals, two or more perforated 
tubular nnembers each including radial passages coupled to the solid tubular members, 
and one or more one-way valves for oontrollably fluidicly coupling the perforated 

15 tubular members, and a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubular members and the perforated tubular members are fomied by a radial 
expansion process performed within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
20 subterranean zone from a second subterranean zone having a plurality of producing 
zones in a wellbore is provided that includes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
two or more perforated tobulars each including one or mors ra(fial passages vdthin the 
wein>ore« the perforated tubulars traversing the second subterranean zone, radially 
.25 expanding at least one of the solid tubulars and perforated tubulars within the wdlbore. 
fluUidy ooupBng the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subtecranean zone to the second subterranean zone 
within the wellbore external to the primary solid tubulars and perforated tubulars, and 
preventing fluids from passing from one of the producing zones that has not been 
30 depleted to one of the pnodudng zones that has been depleted. 

Aocordirtg to anottier aspect of the present invention, e method of extracting materials 
finom a wellbore having a plurality of producing subtenanean zones, at toasi a portion of 
the welltx)re Including a casing, is proved that includes positioning one or more solid 

15 



tuburiara within the wellboro, positioning two or more perforated tubulars each including 
one or more radial passages within the weilbore. the perforated tubulars traversing the 
producing subterranean zones, radially expahdir^ at least one of the solid tubulars and 
the perforated tubulars within the weilbore, ftuldidy coupling the solid tubulars with the 

5 casing; ftuididy coupling the perforated tubulars with the solid tubulars, fluidiqiy 
isolating the producing subterrianean zone from at least one other subterranean zone 
within the weilbore, fluldidy coupling at least one of the perforated tubulars with the 
producing subterranean zone, preventing fluids from passing from one of the producing 
zones that has not been depleted to one of the producing zones that has been 

10 depleted. 

According to another aspect of the ^msent invention, a system for isolating a first 
suMenanean zone from a second subten^nean zone having a plurality of producing 
zones in a weilbore is provided that includes means for positioning one or more solid 

15 tubulars within the welltore, the solid tubulars traversing the first subt^nranean zone, 
means for positioning one or more perforated tut>ulars each Including one or more 
radial passages within the weilbore, the perforated tubulars traversing the second 
subterranean zone, mems for radially expanding at least one of the solid tubulars and 
perforated tubulars within the weilbore, means for fluldldy coupling the perforated 

20 tubulars and the soTid tubulars, means for preventing the passage of fluids from the first 
subtetranean zone to tl^ second subtenBnean zone within the weilbore extemal to the 
primaiy solid tubulars and perforated tubulars, means for positioning one or more 
perforated tubular liners within the interlorof one or mora erf the perforated tubulars, 
and means for preventing fluids from f>asslng from one of the produdrig zmes that has 

25 not been d^)ieted to one of the producing zonroOiat has been depleted. 

According to ancrther aspect of the present invention, a system for extracting n^terials 
from a plurality producing subterranean zones in a weilbore, at least a portion of the 
weilbore Including a casing, is provided that includes means for positioning one or 
30 more sdid tubulars within the welbore, means for positioning one or more perforated 
tubuldTB each Including one or more radial passages within ttie weilbore, the perforated 
tubuldrs traversing the producing subterranean zones, means for radiaDy expanding at 
least one of the soUd tubulars and the perforated tubulars within the weilbore, means 
for fluldldy coi4)ling the solid tubulars with the casing, means for fluididy coupling the 
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perforated tubulars with the solid tulnjiars. means for fluidicly isolating tt>e producing 
subterranean zone from at least one other subterranean mne within the weilbon^, 
means for fluidicly coupling at least one of the perforated tubulars with the pixMludng 
subterranean zone, means for positioning one or more perforated tubular liners within 
5 the interior of one or more of the perforated tubulars, and means for preventing fluids 
from passing from one of the producing zones that has not been depleted to one of the 
producing zones that has been depleted. 

According to another aspect of the present Invention, an apparatus for extracting 
10 geothermal energy from a subterrariean fcmnation containing a source of gepthermal 
energy is provided that includes a zonal isolation assembly positioned within the 
subterranean fonmation including: one or more solid tubular members, each solid 
tubular member Including one or more extemal seals, one or mote perforated tubular 
members each Including radial passages coupled to the solid tubular members, and 
15 one or more perforated tubular liners each including one or more radial passages 
coupled to the interior surfaces of one or more of the perforated tubular members, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are fonned by a radial expansion 
process performed ^thin the wellt)ore. 

20 

According to another dSpect of the present Invention, a method of isolating a first 
si^rranean zone from a eeoond subterranean zor>e including a source of geotheirmal 
energy In a wellbora is provided that includes positioning one or more solid tubulars 
within the wellbore. the solid tubulars traversing the first subterranean zone, positioning 

25 one or mora perforated tubulars each including one or more radial passages within the 
wellbore, the perforated tubulars traversing, the second subterranean zme, radially 
expanding at least one of 'the solid titulars and perforated tubulars within the wellbore. 
fluididy coupHng the perforated tubulars and the primary soUd tubulars, preventing the 
passage of fluids from the first subtenanean zone to the second subterranean zone 

30 within the wellbore extemal to the primary solid tubulars and perforated tubulars, 
positioning one or more perforated tubular liners within the interior <rf one or more of 
the perforated tubulars, ar>d radially expanding and plastically deforming the perforated 
tubular liners within the interior of one or more of tiie perforated tubulars. 
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According to another aspect of the . present invention^ a method of extracting 
geothennal energy from a subterranean geothenmal zone in a welltK)re, at least a 
portion of the wellbore Including a casing, is provided that includes positiontng.one or 
more solid lubuiars ¥rithin the wellbore, positioning one or more perforated tubulars 
5 each including one or more ractel passages within^ the weilbore, the perforated tubulars 
traversing the subterranean geothennal zone, radially expanding at least one of the 
solid tubulars and the perforated tubulars witMn the welibors. fluididy coupling the solid 
tubulars with the eating, flutdidy coupling the perforated tubulars wMi the solid 
tubulars, fluididy isolating the sutitenranedn geothermai zone from at least one other 
10 subtenanean zone within the wellbore, and fluididy coupling at least one of the 
perforated tubulars with the subterranean geothermai zone. 

According to another aspect of the present invention, a system for isolating a first 
subtenranean zone from a second geothermai subterranean zoine in a wejlbore is 

15 provided that indudes means for positioning one or nrx>re solid tubulars within the 
wellbore, the solid tubulars traversing the first subterranean zone, means for 
positioning one or more perforated tubulars each including one or more radial 
passages within the weUbore, the perforated tubidars traversing the seoorKl geothermai 
subterranean zone, means for radially expanding at least one of the solid tubulars and 

20 perforated tubulars within the weilbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, and means for preventing the passage of fluids from the 
first subtenranean zone to the second geothmnsri subterranean zone within the 
wellbone external to the primary soOd hibuians and perforated tubulars. 

25 According to another aspect of the present invention, a system for. extracting 
geothenmal energy from a subtenranean geothermai zone in a weiibore^ at least a 
portion of the welibore induding a casmg, is provided that indudes means for 
positioning one or more soRd tubulars within the weObore, means for pnitioning one or 
mora perforated tubuters each including one or more radial passages wittiln the 

30 wdtbore, the perforated tubulars traversing the subtefranean geothermai zone, means 
fbr radially expanding at least one of the sdid tubulars and the perforated tubulars 
within the welibore, means for fluididy coupling the soCd tubulars with the casing, 
means for fluididy coupling the perforated tubulars with the sdid tubulars, means for 
fluididy isoteting the subterranean geothermai zone from at least one other 
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subterranean zone within the wellbore. and mems for fluididy coupling at least one of 
the perforated tutNilars with the subterranean geothermal zone. 

According to another aspect of the present invention, an apparatus is provided that 
5 includes a zonal isolation assembly induding: one or more solid tubular members, each 
solid tubular member including one or nrore external seals, one or more perlbrated 
tubular membm each including one or more radial passages coupled to the solid 
tubular members, arid a shoe coupled to the zonal isolation assembly. At least one of 
the soBd tubular members and the perforated tubular members are fomned by a radial 
10 expansion process performed wHMn the wellbore, and the radial passage of at least 
one or the perforated tubular members are deaned by further radial expansion of the 
perforated tubular mmibers within the weilbore. 

According to another aspect of the present invention, a method of isolating a first 
15 subtenBnean zone from a second subten^nean zone in a wellbore Is provided that 
Includes positioning one or more sdid tubiilars within the wellbore, the solW tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore each Including one or more radial passages, the perforated tubuiars 
traversing the second subterranean zone, radially expanding at least one of the primary 
20 solid tubulars and perforated tubi4afs within the wellbore. fluldicly coupling the 
perforated tubulars and the solid tubulars, preventing the passage of fluids from the 
first subterranean zone to the seomd subtenBnean zone within the wellbore external to 
the solid tubulars and perforated tubulars, and cleaning materials from the radial 
passages of at least one of the perfbrated tubutars by further radial expansion of the 
25 perforated tubulars within the. weilborB. 

According to anoth^ aspect of the prssent inventk)n, a method of extracting materials 
from a producing subtenanean zone In a wellbore, at least a portion of the wellbore 
including a casing, is provided tt»t Includes positioning one or more solid tubulars 
30 within the wellbore, positioning one or more perforated tubulars within the wellbore 
each including one or mem radial passages, the perforated tubulars traversing the 
producing subterranean zcme, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluidiciy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubuiars with tt\B solid tubulars, fluidfcly 
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isolating the producing subterranean zone from at least one other subtenranean zone 
within the wellbore, fluidicty coupling at least one of the perforated tubulars with the 
producing subterranean zone, nionitoring the operating temperatures, pressures, and 
flow rates within one or more of the perforated tubulars. arul cleaning nnaterials from 
5 the radial passages of at least one of the perforated tubulars by further radial 
expansion of the perforated tubulars within the wdlbore. 

According to another aspect of the present Invention, a system for Isolating a first 
subtenBnean zone from a second subterranean zone in a wellbore is provided that 

10 includes means for posltiontng one or more solid tubulars within the welB>ore. the solid 
tubulars traversing the first subtenranean zone, means for positioning one or more 
perforated tubulars within the wellbore each Including one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore. 

15 means for fluldidy coupling perforated tubulars and the solid tubulars. means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore exterrral to the soik) tubulars and perforated 
tubulars. and means for cleaning materials from the radial passages of at least one of 
the perforated tubulars by further radial expansion of the perfected tubulars within the 

20 wellbore. 

According to another aspect of the present invention, a system for extracting nr\aterial8 
fronn a producing subtenranean zone in a wellbore. at least a portion of the wellbore 
Including a casing.. Is provided that includes means for positioning one or more solid 

25 tubulars within the wellbore, means Ibr positioning one or more perforated tubulars 
within the wellbore each including or« or more radial passages, the perforated tubulars 
traversing the produdng subterranean zone, means for radially expanding at least one 
of the 9(M tubulars and the perforated tububrs within Ihe weBbore, means for fluldidy 
coupling the solid tubulars with the casing, means for fluldidy coupling the perforated 

30 tubulars with the solid tubulars, means for fluMidy isolatir^ the producing subterranean 
zone from at least one other subtenanean zone within the wellbore, means for fluidicty 
coupling at least one of the perforated tubulars with the producing subterranean zone, 
and nneans for cleaning materials from the radial passages of at least one of the 
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perforated tubulars by further radial expansbn of the perforated tubulars within the 
weHbore. 

Brief Descripllon of the Drawinge 

FIG. 1 is a fragmentary crbss-sedional view illustrating the isolation of subterranean 
5 rones. 

Fig. 2a is a cross sectional illustration of the placement of an illustrative embodiment of 
a system for isolating subterranean zones within a borehole. 

10 Fig. 2b is a cross sectional Illustration of the system of Fig. 2a during the injectbn of a 
fiuidic material into the tubular support member. 

Fig. 2c is a cross sectional IHustration of the system of Fig. 2b while pulling the tubular 
eixpansion cone out of the wellbore* 

15 

Fig. 2d is a cross seciiorial lllustfation of the system of Fig. 2c after the tubular 
expansion cone has been compleiely pulled out of the wellbore. 

Fig. 3 Is a cross sectional illustration of an Illustrative embodiment of the expandable 
20 tubular members of the system of Rg. 2a. 

Fig. 4 is a flow chart illustration of an illustrsitive embodiment of a method for 
manufacturing the expandable tubular member of Fig. 3. 

25 Fig. 5a is a cross sectional illustration of an illustrative embodiment of the upsetting of 
the ends of a tubular member. 

Fig. 5b Is a cross secticmal Jlustratton of the expandable tubular member of Fig. 5a. 
aftm* radiaDy exparxling and plastically defbnming the ends of the expandable tubular 
30 member. 

Fig. 5c is a cross sectional illustration of the exparKlak>ie tubular member of Fig. Sb 
after fmrting threaded connections on the ends of the expandable tubular member. 
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Fig. 5d is a cross sectional iOustraton of the expandable tubular PDember of Fig. 5c 
after coupling sealing members to the exterior surface of the Intermediate unexpended 
portion of the expandable tubular member. 

5 Fig. 6 Is a cross-secfional illustration of an exemplary embodiment of a tubular, 
expansion cone. 

Fig. 7 is a CTOss^sectional illustration of an exemplary embodiment of a tubular 
expansion cone. 

10 

Fig. 8 is a fragmer^ry cross sectional illustration of an attemative embodimmt of the 
system for isolating subterranean zones of Rg. 1 . 

Fig. 9 is a fragmentary cross sectlonat illustration of an embodiment of a method for 
15 lining one of the perforated tubular members of the system for isoiatlng subterranean 
zones of Rg. 1 with a solid tubular Krier. 

Rg. 10 is a fragmentary cross sectional illustration of an embodiment of a method for 
seating one of the perforated tubular members of the system for isolating subterranean 
20 zones of Rg. 1 with a hardenable fluidic sealing material. 

Fig. 11 is a fragmentary cross sectional Illustration of an embodiment of a nr^ethod for 
coupling one of the perforated tubular members of the system for isolating 
subterranean zones of Fig. 1 with the sunounding subterranean formation. 

25 

Fig. 12 is a fragmentary cross sectional illwtration of an embodiment of a method for 
coupling one of the perforated tubular mentbers of the system for isolating 
subterranean zones of Fig. 1 with a sunnounding perforated wellbore casing. 

30 Fig. 13 a fragmentary cross sectional illustration of an embodiment of a method for 
lining one of the perforated tubular meriibers of the system for isolating subtmranean 
zones of Fig. 1 with anottier perforated tubular mmiber. 
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Fig. 14 is a fragmentary cross sectior^al illustration of an alternative emt>odinient of the 
system for isolating subterranean zones of Fig. 1 that includes a one-way valve for 
preventing flow from a pn^ducing zone into a depleted zone. 

5 Fig. 15 is a fragmentary cross sectional illustration of an ailemative embodiment of the 
system for isolating subterranean zones of Fig. 1 in which the system Is used to extract 
geolhermal energy from a subteranean geothermai zone. 

Detailed Description of the Illustrative Embodiments 

10 An apparatus and method for isolating one or more subterranean zones from one or 
more other subterranean zones is provided. The apparatus and method pemilts a 
producing zone to be isolated from a nonprodudng zone u^ing a combination of solid 
and slotted tubulars. In the production mode, the teachings of the present disclosure 
rrtay be used in combination with conventional, well Icnown, production completion 

15 equipment and methods using a series of packers, solid tubing, perforated tuWng. and 
sfidhg sleeves, which wHI be inserted into the disdosed an>aratus to pemiit the 
commingling and/or isolation of the subterranean zones from each other. 

Referring to Fig. 1, a wellbore 105 including a casing 110 are positioned in a 
20 subterranean fomiatton 115. The subterranean fomnation 115 Indudm a number of 
productive and non-productive zones] Induding a water zone 120 and a targeted oil 
sand zone 125. During exploration of the subtenranean fonmation 115, the welt>ora 
105 may be extended in a well Icnown manner to traverse tlie various productive and 
non-pfodMGlive zones, induding the water zone 120 and the targeted oil sand zone 
25 125. 

In a imfierred embodiment, In order to fluididy isolate the water zone 120 from the 
targeted oil sand zone IK. an apparatus 130 is provided that includes one or more 
sections of solid casing 135. one or more external seals 140, one or mora sections of 
30 perforated casing 145. one or more intermediate sections of solid casing 150, and a 
solid shoe 1 55. in several exemplary embodiments, the perforated casing 145 indudes 
one or more radial passages. 
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The solid casing 135 provides a fluid conduit that transmtls fluids and other materials 
from one end of the solid casing 135 to the other end of the solid casing 135. The solid 
casing 135 may comprise any nurT4)er of conventibnal conrvnerdally availaUe sections 
of solid tubular casing such as, for example, oilfield tubulars fabricated from chromium 
5 steel or fitlefglass. In a preferred embodiment, the solid casing 135 comprises oilfield 
tubulars available from various foreign and domestic steel mills. 

The solid casing 135 Is preferably coupled to the casing 110. The solid casing 135 
may be coupled to the casing 110 using any nunr^ber of conventional oommerdaDy 
10 availatto processes such as. for exampie. welding, sicrtted and expandable connectors, 
or expandable solid connectors. In a preferred embodiment, the solid casing 135 is 
coupled to the casing 1 10 by using expandable solid connectors. The solid casing 135 
may comprise a plurality of such solid casing 135« 

15 The solid casing 135 is preferably coupled to one more of the perforated casings 145. 
The solid casing 135 may be coupled to the perfc^^ated casing 145 using any number of 
conventional commercially available processes such as, for example, welding, or 
slotted and expandable connectors. In a preferred embodiment, the solid casing 135 is 
coupled to the perforated casing 145 by expandable solid connectors. 

20 

In a preferred embodlifnent, the casing 135 includes one more vah^ members 160 for 
controlling the flow of fluids and other materials within the interior region of the f^asing 
135. In an attemative emt>odlment, during the joroduction mode of operation, an 
internal tubular string with variow arrangements of packers, perforated tubing, sliding 
25 sleeves, and valves may be employed within the apparatus to provide varioie options 
for oommingRng and isolating subterranean zones from each other while providing a 
fluid path to the surface.: 

In a particularly prefened emt>odiment« the casing 135 is placed into the wellbore 105 
30 by expanding the casing 135 in the radial direction into intimate contact witfi the interior 
walls of the wellbore 105. The casing 135 may be expanded in the radial direction 
using any numt^er of conventional oomrmrcially available methods. 
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The seals 140 prevent the passage of fluids and other materials within the annular 
region 165 between the solid casings 135 and 150 and the welltxire 105. The seals 
140 may comprise any number of conventional commerdaliy available sealing 
materfails suitable for sealing a casing in a weilbore such as, for example, lead, mbber 

5 orepoxy. In a preferred embodirnent, the seals 140 comprise Stratalok epoxy material 
available from Halliburton Energy Sen/ioes. The perforated casing 145 permits fluids 
and other materiials to pass into and out of the interior of the perforated casing 145 
from and to the annular region 165. in this manner, oil and gas may be produced from 
a producing subterranean zone wtthtn a suUenanean fomiation. The perforated 

10 • casing 145 may comprise any number of conventional oomrneraaily available sections 
of slotted tubular caslr^. In a preferred embodiment, the perforated casing 145 
comprises expandable slotted tubular casing available from Petrdina in Aberdeen, 
Scotland. In a particularly preferred embodiment, the perforated casing 145 comprises 

i 

expandable slotted sandscreen tubular casing available from Petrolir)e in Aberdeen, 
15 Scotland 

The perforated casing 145 is preferably coupled to one or more solid casirig 135. The 
perforated casing 145 may be coupled to the solid casing 135 using any number of 
conventional commercially available processes such as. for example, welding, or 
20 slotted or solid expandable connectors. In a preferred embodiment, the peirforated 
casing 145 is coupled to the solid casing 1 35 by expandable solid connectors. 

The perforated casing 145 is preferably coupled to one or more intemiediate solid 
cnings 150. The peri^ted casing 145 may be coupled to the intemiediate solid 
25 casing 150 using any number of conventional comm&daily available processes such 
as, for example, welding or expandable solid or slotted connectors. In a pref^d 
embocfiment, the perforated casing 145 b coupled to the tntenmdiate solid casing 150 
by expandable solid conrmctors. 



30 The last perforated casing 145 Is preferably coupled to the shoe 155. The last 
perforated casing 145 may be coupled to the shoe 155 usir^ any number of 
conventional oontmerclalty available processes such as» for example, welding or 
expandable solid or slotted connectors. In a prefened embodiment, the last perforated 
casing 145 is coupled to the shoe 155 by an expandable solid connector. 
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In an alternative embodinnent the ehoe 155 Is coupled directly to the 1^ one of the 
intermediate solid casings 150. 

5 In a preferred embodiment^ the perforated casir^ 145 are positioned within the 
wellbore 105 by expanding the perToFated casir\gs 145 in a radial directkm into intimate 
contact with the interior walls oT the wellbore IQS. The perforated casings 145 may be 
expanded in a radial direction ushg any number of conventional ocxnmerctally available 
processes. 

10 

The intermediate solid casing 150 pmnits fluids and other materials to pass between 
adjacerrt perforated casings 145. The intermediate solid casing 150 niay comprise 
any rujmber of conventional conrtmerdally available sections of solid tubular casing 
such as, for example, oilfield tubulars fabricated from chromium steel or fiberglass. In 
15 a preferred embodiment, the intennediate solid casing 150 comprises oilfield tubulars 
available from foreign and domestic steel mills. 

The intermediate solid casing 150 is preferably coupled to one or more sections of the 
perforated casing 145. The intennediate solid casing 150 may be coupled to the 
20 perforated casing 145 using any number of conventional commercially available 
processes such as, for example^ welding, or solid or slotted expandabto connectors. In 
a preferred embodiment the intermediate solid casing 150 is coupled to the perforated 
casing 145 by expandable solid connectors. The intermediate solid casing 150 may 
comprise a plurality of such intermediate solid casing 150. 

25 

In a prtferred embodiment, the each intermediate solid casing 150 includes me mora 
' vahm members 170 for oontroiring the flow of fluids and other materials within the 
Interior region cH ttie intenrndiate casing 150. in an alternative embodiment as wIM be 
recognized by persons having ordinary skill in the art and the benefit of tte present 
30 disctosure, during the production mode of operation, an inteniai tubular string with 
vartous arrangements of pedcers, perforated tubing, sliding sleeves, and valves may be 
employed within the apparatus to provide various opticMis for commingling and isolating 
subterranean zones from each other whDe prodding a fluid path to the surface. 
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In a particularly preferred embodiment the intermediate casing 150 is placed into the 
welit>ore 105 by expanding the intennediate casing 150 in the radial din»ction into 
intimate contact with the interior walls of the wellbore 105. The Intennediate casing 
150 may be expanded in the radial directton using any numlier of conventional 
5 commercially available methods. 

In an attemath^ embodiment, one or more of the intemiedlata solid casings 150 may 
be omitted. In an altemative preferred embodiment one or more of the perforated 
casings 145 are provided with one or more seals 140. 

10 

The shoe 165 provides a support member for the apparatus 130. In this manner, 
various production and exploration tools may be supported by the show 150. The shoe 
150 may conr^rise any number of conventional conmercially available shoes suitable 
for use in a wellbore such as, for example, cement lilted shoe, or an aluminum or 
15 composite shoe. In a preferred embodiment, the shoe 150 comprises an aluminum 
shoe available from Halliburton. In a preferred embodiment, the shoe 155 Is selected 
to iKovide sufficient strength in compression and tension to permit the use of high 
capacity production and exploration tools. 

20 in a particularly preTenred embodiment, the apparatus 130 includes a plurality of solid 
casings 135, a plurality of seals 140; a plurality of perforated casings 145, a plurality of 
intermediate solid casings ISO, and a shoe 155. More generally, the apparatus 130 
may comprise one or more solid casings 135, each with one or more valve members 
160. n perforated casings 145. rvl intermediate solid casings 150, each vwth one or 

25 mem valve meniberB 170, and a shoe 155. 

During operation of the apparatus 130, oil and gas may be controllably produced from 
the targeted oil sand zone 125 using the perforated casings 145. The oil and gas may 
then be transported to a surface location using the solid casing 135. The use of 
30 intemnedlate solid casings 1 50 with vah^e members 170 pemiits isolated sections of the 
zone 125 to t>e selectively isolated for production. The seals 140 pemnlt the zone 125 
to be fluidicly Isolated from the zone 120. The seals 140 further permits isolated 
sections of the zxx\e 125 to be fluidicly isolated from each other, in this mainner, the 
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apparatus 130 permtts unwanted and/or non-productive subtenranean zonm to be 
fluididy isolated. 

In an alternative embodimentp as will be reoognized by persons having ordinaiy skill in 
5 the art and also having the benefit of the present disdosure, during the production 
mode of (q)eration, an internal tubular string with various arrangements of padcers, 
perforated tubing, sliding sleeves, and valves may be employed within the apparatus to 
provide various options for commingling and Isdafing subterranean zones from eadi 
other while providing a fluid path to the surface. 

10 

In several alternative embodiments, the solid casing 135, the perforated casings 145. 
the interniedlat^ sections of solid cming 150, and/or the solid shoe 155 are radially 
expanded and plasticaiiy deformed within the wetlbore 105 In a conventiorial manner 
and/or using one or more of the methods and apparatus disdosed In one or more of 

15 the foliowing: (1) U.S. patent application serial no. 09^454,139, attorney doclcet no. 
25791.03.02. filed on 12/3/1999. (2) U.S. patent application serial no. 09/510.913, 
attorney docket no. 257917.02, filed on 2/23/2000, (3) U.S. patent apptteation serial 
no. 09/502.350.' attorney docket no. 25791.8.02. filed on 2/10/2000. (4) U.S. patent 
applteation serial no. 09/440,338, attorney docket no. 25791.9.02. filed on 11/15/1999. 

20 (5) U.S. patent application serial no. 09/523,460. attorney docket no. 25791 .1 1 .02, filed 
on 3/10/2000; (6) U.S. patent applteation serial no. 09^12,895, attorney docket no. 
25791.12.02, filed on 2/24/2000. (7) U.S. patent applicatk)n serial no. 09/511.941. 
attorney docket no. 25791. 16.Q2, filed on 2/24/2000. (8) U.S. patent appiicatton serial 
no. 09^588.946. attorney docket no. 25791.17.02, filed on 6/7/2000. (9) U.S. patent 

25 appllcatton serial no. 09/559,122. attomey docket no. 2S791 .23.02, filed on 4/26/2000. 
(10) PCT patent application serial no. PCT/USOO/18635. attomey docket no. 
25791^.02, filed on 7/9/2(NX). (11) U.S. provisional patent applicatbn serial no. 
60/162,671, attomey docket no. 25791.27. filed on 11/1/1999, (12) U.S. pityvistonal 
patent applicatkMi serial no. 60/154,047; attomey dodcet no. 25791.29, filed On 

30 9/16/1999, (13) U.S. provislondl patent application serial no. 60/159,082, attomey 
docket no. 25791 .34, filed on 10/12/1999. (14) U.S. provisional patent application serial 
no. 60/159.039, attomey docket no. 25791.36. filed on 10/12/1999, (15) U.S. 
provistonal patent applicatbn serial no. 60/159,033, attomey docket no. 25791.37, filed 
on 10/12/1999^ (16) U.S. provistonai patent application serial no. 60/212.359, attorney 
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docket no. 25791.3B, filed on 6/19/2000. (17) U.S. provisional patent application serial 
no, 60/165.22B. attorney docket no, 25791.39, filed on 11/12/1999. (18) U.S. 
provlstonal patent applcatton serial no. 60/221,443, attorney docket no. 25791.45. filed 
on 7/28/2000, (19) U.S. provistonal patent application serial no. 60/221,645, attorney 
5 docket no. 25791.46, filed on 7/28/2000, (20) U.S. provisional patent applteation aerial 
no. 60/233,638. attorney docket no. 25791.47. filed on 9/18/2000. (21) U.S. provisk)nat 
patent appHcatkm serial no. 60/237^334. attonney docket ho. 25791.48, filed on 
10/2/2000. (22) U.8. provisional patent appUcatkm serid no. 60/270.007. attorney 
docket no. 25791.50. filed on 2/20/2001; (23) U.S. proylstonal patent applk»tion serial 

10 • no. 6(V282.434, attorney docket no. 25791.51, filed on 1/17/2001; (24) U.S. provisional 
patent appHcaiion serial no. 60/259.486, attorney docket no. 25791.52. filed on 
1/3/2001; (25) U.S. provisional patent applKation serial no. 60/303,740. attorrtey docket 
no. 25791.61, filed on 7/6/2001; (26) U.S. pravlslorwl patent applteation serial no. 
60/313.453, attorney docket no. 25791.59. filed on 8/20/2001; (27) U.S. pravlskmai 

15 patent appUcalton serial no. 60/317,985. attorney docket no. 25791^67. filed on 
9/8/2001; (28) U.S. provistonal patent applicatkm serial no. 60/318,388, attorney docket 
no. 25701.67.02. filed on 9/10/2001; and (29) U.S. utility patent appKcatton serial no. 
09/969.922. attorney docket no. 25791.69, filed on 10/3/2001, the disclosures of which 
are ino(»porated herebi by reference. In an exemplary emt)odlment, the radial 

20 clearances between the radially expanded solid casings 135, perforated casings 145. 
intermediate se<^ons of soiki casing 150, and/or the solid, shoe 1 55 and the wellbore 
105 are eliminated thereby eliminating the annulus between the soKd casings, ttie 
peribrated casings 145, the intermediate sections of solid casing 150, and/or tiie solid 
shoe 155 and ttM weRbora 105. in this manner, ttie optional need for filling the annulus 

25 with a filler material such as, for exampto, gravel, may be eliminated. 

Refanlng to Figs. 2a-2d. an Ulustralive embodiment of a system 200 for Isolating 
subterranean fbnnattons Inckjdes a tubular support member 202 that defines a 
passage 202a A tubutar expansion cone 204 that defhies a passage 204a is obufried 
30 to an end of ttie tubular support member 202. In an exampiaiy embodiment, the 
tubular expanston cone 204 includes a tapered outer surface 204b for reasons to be 
described. 
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A pre-expanded end 206a of a first expandable tubular member 206 that defines a 
passage 206b Is adapted to mate with and be supported by the tapered outer surface 
204b of the tubular expansion cone 204. The first expandable tubular member 206 
further includes an unexpended intermediate portion 206c. another pre^xpanded end 
5 206d, and a sealing member 206e coupled to the exterior surface of the unexpended 
intermediate portion. In an exemptery embodiment, the inside and outside diameters of 
the prfr«xpanded ends, 206a and 206d. of the first expandable tubular member 206 
are greater than the inside and outside diameters of the unexpended intermediate 
portion 206c. An end 208a of a shoe 208 is coupled to the pre-expanded end 206a of 
10 the first exparKtebie tubular member 206 by a conventionai threaded connection 

An end 210a of a slotted tubular member 210 that defines a passage 210b is coupled 
to the other pre^xpanded end 206d of the first expandaUe tubular member 206 by a 
conventional threaded connection. Another end 210c of the slotted tubular member 

15 210 is coupled to an end 212a of a slotted tubular member 212 that defines a passage 
212b by a conventional threaded connection. A pre-expanded end 2143 of a second 
expandable tubular member 214 that defines a passage 214b Is coupled to the other 
end 212c of the tubular member 212. The second, expandable tubular member 214 
further includes an unexpended intemnediate portion 214c, another pre-expanded end 

20 214d. and a sealing member 214e coupled to the exterior surface of the unexpended 
intermediate portion. In an exemplary embodiment, the inside and outside diameters of 
the prs-expanded ends, 214a and 214d. of the second expandable tubular member 
214 are greater than the biside and outside diameters of the unexpended intennedlate 
portion 214c 

25 

An end 216a of a slotted tubular member 216 that d^nes a passage 216b is coupled 
to tha other pre^xpanded end 214d of the second expandable tubular member 214 by 
a conventional threaded connection. Another end 2160 of the slotted tubular member 
216 Is coupled to an end 218a of a slottefd tubular nnember 218 that defines a passage 
30 218b by a convenfional thresNled connection. A pre-expanded end 220a of a third 
expandable tubular member 220 that defines a psesage 220b » coupled to the other 
end 218c of the slotted ^buiar member 218. The third expandable tubular member 
220 further includes an unexpended intemnediate portion 22(te, another pre-expanded 
end 220d. and a sealing membo- 220e coupled to the exterior surbce of the 
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unexpended intenmediate porfion. In an exemplary embodiment, the inside and outside 
diameters of the pre-axpanded ends, 220a and 220d. of the third expandable tubular 
member 220 are greater than the inside and putside diameters of the unexpended 
intermediate portion 220c. 

5 

An end 222a of a tubidar member 222 is threadably coupled to the end 30d of the third 
expandable tubular member 220. 

in an exemplary embodiment; the inside and outside diameters of the prs-expanded 
10 ends. 206a. 206d. 214a. 214d. 220a and 220d, of the expandable tubular members, 
206. 214, and 220. and the slotted tubular members 210, 212, 216, and 218. are 
substentiaHy equal. In several exemplary embodlmente, the sealing meirtbers, 206e, 
214e, and 220e, of the expandable tubular members, 206, 214, and 220, respectively, 
further include anchoring elements for engaging the wellborB casing 104. In severari 
15 exemplary embodiments, the slotted tubular members, 210, 212, 216. and 218, are 
conventional slotted tubular members having threaded end connections suitable for 
use In an oil or gas well, an undergrwnd pipeline, or as a structural support. In several 
alternative embodiments, the slotted tubular members. 210, 212, 216. and 218 are 
conventional slotted tubular members for recovering or introducing fluidic materials 
20 such as. for example, oil, gas and/or water from or Into a subterranean formation. 

In an exemplary embodiment, as illustrated in Fig. 2a, the syst^ 200 is initially 
positioned in a borehole 2i24 formed in. a subterranean formation 226 that includes a 
water zone 226a and a targeted oil sand zone 226b. The borehole 224 may be 

25 positioned In any orientation from vertical to horizontal, In an exemr^ry embodiment, 
the upper end of the tubular support member 202 may be supported in a conventional 
manner using^ for exampto, a slip Joint, or eqirivalent device in order to permK upward 
movement of the tubular supped member and tubular expansion cone 204 relative to 
one or more of the expandable tubular members, 206, 214, and 220» and tubular 

3D members, 210. 212. 216, and 216. 

In an exemplary embodiment, as illustrated In Rg, 2b, a fluidic iroterial 228 Is then 
injected into the system 200, through the passages, 202a and 204a. <rf the tubular 
support member 202 and tubular expansion oone 204, mpectlvely. 
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In an exemplafy embodiment, as Illustrated in Fig. 2c the continued injection of the 
fiuldic material 228 through the passages. 202a and 204a. of the tubular support 
member 202 and the tubular expansion cone 204, respectively, pressurizes the 
5 passage 18b of the shoe 18 below the tubi^ expansion cone ttwreby radially 
expanding and piasttcaOy deforming the expandable tubular mernber 206 off of the 
tapeiad external surface 204b of the tubular expansion cone 204. In particular, the 
intermediate non pre-expanded portion 206c of the expandable tubular member 206 is 
radially expanded and plastically deformed off of the tapered external surftee 204b of 

10 the tubular expansion cone 204. As a result, the sealing member 206e engages the 
interior surface of the wellbore casing 104. Consequently, the ladiaily expanded 
intermediate portion 206c of the expandable tubiriar member 206 is thereby coupled to 
the wellbore casing 104. In an exemplary embodiment, the radially expanded 
intennediate porfion 206c of the expandable tubular member 206 is also thereby 

15 anchored to the weUbore casing 104. 

In an exemplary embodiment, as Illustrated in Fig. 2d. after the expandable tubular 
member 206 has been plastically defomned and radially expanded off of the tapered 
external surface 204b <rf the tubular expansion cone 204, the tubular expansion cone is 

20 pulled out of the borehole 224 by applying an upward force to the tubular support 
member 202. As a result, the second and third expandable tubular members. 214 and 
2^. are radially e)q>anded and plastically deformed off of the tapered extemal surface 
204b of the tubular expansion oone 204. In particular, the intermediate non pre- 
expanded portion 214c of the second expandable tubular member 214 is radially 

25 expanded and plastically defbmwd off of the tapeied external surface 204b of the 
tubular expansloh oone 204. As a result, the sealing mernber 214e engages the 
interior surfeoe of tha weOfabre 224. Consequently, the radially expanded Intontnedlate 
portion 214e of the second expandabte tubular member 214 is thereby coupled to the 
weRboie 224. In an exemplary embodiment, the radially expanded intennedlate portion 

30 214c of the second expandabte tubutar mernber 214 is also thereby anchored to the 
wellbore 104. Furthermore, the continued appUcalion of the upward force to the tubular 
member 202 will then disptece the tubular expanson oone 204 upwardly into 
engagement vrith the pie^xpanded erid 220a of the thinJ expandable tubular member 
220. Finally, the continued application of the upvvard force to ttie tubular member 202 
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wBl then radially expand and plasiically deform the third expandable tubular member 
220 off of the tapered external surface 204b of the tubular expansion cone 204. In 
particular, the intermediate non pre-expanded portion 220c of the third expandable 
tubular ntember 220 is radially expanded and plastically defbmed off of the tapered 
5 extenial surfece 204b of the tubular expansion cone 204. As a result, 0)e seating 
member 220e engages the interior surface of the welibore 224. Consequently, the 
radially expanded fntennedlate portion 220c of the third expandable tubular member 
220 is VwKtojf coupled to the \Mellbore 224, In an exemplary embodiment the radially 
expanded intemnediatid portim 220c of the third expandable tubular member 220 Is 
10 - also thereby anchored to the welibore 224. As a result, the water zone 22ea and 
fluididy Isolated from the targeted oil sand zone 226b. 

After completing the radial expansion and plastic deformation of Oie third expandable 
tubular member 220, the tubular support member 202 and the tubular expansion cone 
15 204 are removed from the welibore 224. 

Thus, during the operation of the system 10, the intemradiate non pre^xpanded 
portions. 206c, 214c, and 220c, of the expandable tubular members, 206, 214, and 
220, respectively, are radially expanded and plastically defbmied by the upward 

20 displacement of the tubular expansion cone 204. As a result, the seating members. 
20ee, 214e, and 220e. are displaced in the radial direction Into engagwnent with the 
welibore 224 thereby coupling the shoe 208. the expandable tubular member 206. the 
slotted tubular members. 210 and 212. the exparKJable tubular member 214, the slotted 
tubular membere. 216 and 218, and the expandable hibular member 220 to the 

25 welibore. Furthermore, as a result, the oonnectlorw between the expandable tubular- 
members, 206, 214, and 220, the shoe 208. and the slotted tubular members. 210, 
212. 216, and 218, do noi have, to be expandable connections thereby pRwIding 
significant cost savings. In addition, the inside diameters of the expandable tubular 
rnembers, 206, 214, and 220, and the slotted tubular members. 210, 212, 216, and 

30 218, after the radial expansion process, are substantially equal. In this manner, 
additional oonventional toots and ottwr conventional equipmeiit may be easfly 
positioned wilhin, and moved through, the expandable and slotted tubular members. In 
several attemative embodiments, the conventional tools and equipment Include 
oonventional valving and other conventional flow control devnes for controiDng the flow 
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of fluidic materials wWiin and between the expandable tubular members. 206. 214. and 
220. and the slotted tutHilar members. 210, 212, 216. and 218. 

Furthemiore. in ttie system 200. the slotted tubular members 210. 212. 216. and 218 
5 are Interleaved among the expandable tubular members, 206. 214, and 220. As a 
residt, because only the Intermediate non pre-expanded portions. 206c, 214c and 
220c of the expandable tubular membeis. 206, 214. and 220, respectively, are radially 
expanded and plastically detbrmed. the slotted tubular members. 210, 212. 216, and 
218 can be conventional slotted tubular members thereby significantly reduchig the 

10 cost and complexity of the system 10. Moreover, because only the intemiediate non 
pre-expanded portions. 206c 214c and 220c of the expandable tubular members. 
206, 214, and 220, respectively, are radially expanded and plastically defonned, the 
number and length of the Interleaved slotied tubular members, 210, 212, 216, and 218 
can be much greater than the number and length of the expandable tubular members. 

15 In an exemplary embodiment, the total length of the intermediate non pre-expanded 
portions, 206c 214c and 220c of the expandable tubular members, 206, 214, and 
220, Is approximately 200 feet, and the total length of the slotted tubular members, 
210, 212, 216, and 218. is approximately 3800 feet Consequently, in an exemplary 
emt>odiment. a system 200 havlr^ a total length of approximately 4000 feet is coupled 

20 to the wwllbore 224 by radially expanding and plastically deforming a total length (rf only 
approximately 200 feet 

Furthermore, the sealing membere. 206e, 214e, and 220e, of the expandable tubular 
nnembere. 206, 214. and 220, respectively, are used . to couple the expandable tubutar 
25 members and the slotted tubular members, 210, 212, 216. and 218 to Ihe wellbore 224. 
the redM gap between the slotted tubular members, the expandable tubular members, 
and the weflbore 224 may be large enough to effecth«ly eliminate the possibility of 
damage to the expandable tubular membere and stotted tubular members during the 
pboement of the system 200 within the weObore. 

30 

In an exemfriary embodiment, the pre-expanded ends. 206a. 206d. 214a. 214d. 220a. 
and 220d; of the expandable tubular members, 206, 214, and 220. respectively, and 
the slotted tubular nDembers, 210. 212, 216. and 218. i»ve outside diameters and wall 
thicknesses of 8.375 Inches and 0.360 inches, respectively; prior to the radial 
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expansion, the intermediate non pre4|xpanded portions. 208c 2140, and 220c, of the 
expandable tubular members. 206, 214. and 220. respectiveiy. have outside diameters 
of 7.625 inches; the slotted tubular members. 210, 212, 216, and 218. have inside 
diameters of 7.675 inches; after the radial expansion, the inside diameters of the 
5 Intermediate portions. 206c 214c and 220c of the expandable tubular members, 206, 
214. and 220, are equal to 7.675 Inches; and the wellbors 224 has an Inside diameter 
df 8.755 inches. 

In an exemplary embodiment, the pre-expanded ends, 206a, 206d, 214a, 214d, 220a. 

10 and 220d. of the expandable tubular members, 206, 214, and 220, respectively, and 
the slotted tubular members, 210, 212, 216, and 218, have outside diameters and wall 
tWcknesses of 4.500 inches and 0250 inches, respectively; prior to the radial 
expansion, the intermediatB non pre-expanded portions. 206c. 214c, and 220c, of the 
expandable tubular members, 206, 214, and 220, respectively, have outside diameters. 

15 of 4.000 inches; tte slotted tubular members. 210, 212, 216, and 218, have Inside 
diameters of 4.000 inches; after the radial expansion, the Inside diameters of the 
Intermediate portions. 206c 214c and 220c of the expandable tubular members. 206. 
214, and 220, are equal to 4.000 Inches; and the wellbore 224 has an inside diameter 
of 4.692 Inches. . 

20 

In an exemplary embocNment, the system 200 Is used to inject or extract fluidic 
materials such as, fcN- example. oB, gas, and/or water into or from the subterranean 
formation 226b. 

^ Referring now.to Fig. 3, an exmnpiary embodiment of an expandable tubidar member 
300 wfll now be described. Tile tubular member 300 defines an interior region 300a 
and hichJdes a first end 300b indud^ a first threaded oonnedioh 300ba, a first 
tapered portion 300c, an Intarmadiate portion 30bd. a second tapered portion 300e, 
and a second end 300f including a second threaded connection 300^ The tubular 

30 member 300 further preferably includes an intamiedlate sealing member 300g. that Is 
coupled to the exterior surface of the irrtemiedteite portion 300d. 

In an exenriplary embodiment, the tubular member 300 has a substantially annular 
cross section. The tubular metvlber 300 rroy be Seated from any number of 
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oonventional cornmerciaily available materials such as, for example. Ofifield Country 
Tubular Goods (OGTG), 13 chromrum steel tubing/casing, or L83. J55, or P1 10 API 
casing. 

5 In an exemplary embodiment, the interior 300a of the tubular member 300 has a 
substanKaRy circular cross section. Furthermore* in an exemplary embodiment, the 
interior region 300a of the tubular meniber includes a first inside diameter Di. an 
intermediate inside cfiameter Dmt, and a second inside diameter P2. In an exemplary 
embodiment, the first and second Inside dianneters, Di and 0?, ere substantially equal. 
10 In an exemplary embodiment, the first and second inside diameters, Di and D2, are 
greater than the Intermediate inside diameter Dint. 

The first end 300b of the tubular niember 300 is coupled to the intermediate portion 
300d by the first tapered portion 300c, and the second end 300f of the tubular member 

15 is coupled to the intermediate portion by the second tepered portion 300e. in an 
exemplary ernbodinoent, the out^dei diameteiB of the first and second ends, 300b and 
300f, of the tubular member 300 is greater than the outside diameter of the 
intemiediato portion 300d of the tubular member. The first and second ends, 300b and 
300f, of the tubular mennber 300 Include wail thicknesses, tt and t2, respectively. In an 

20 exemplary embodiment, ttie outside diameter of the intemiediate portion SOOd of the 
tubular member 300 ranges from about 75% to 98% of the outside diameters of the first 
and SMond ends. 300a and 300f. The intermediate portion 300d of the tubular 
member 300 includes a wall thickness tm- 

25 In an exemplaiy embodiment the wall thicknesses t| and ta.are substentialiy equal In 
order to provUe aubstanflany equal burst strength for the first and second ends, 300a 
and 300f, of the tubular mendter 300. In an exemplary embodiment, the wall 
thteknesses. t, and ti, are both greater than the wall thickness W in order to optimally 
match the burst strength of the first and second ends, 300a and 300f, of tiie tubular 

30 member 300 with the intermediate portkxfi 300d of the tubular member 300. 

\ti an exemplary embodirrtent, the first and second tapered porttons, 300c and 300e, 
are inclined at an angle, a, relative to the k>ngitudinal direction ranging from about 0 to 
30 degrees in order to optimally facffitate the radial expansion of the tubular member 
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300. In an exemplary embodiment, ttie first and second tapered portions, 300c and 
300e, provide a smooth transitiOT between the iirst and second ends. 300a and 300f. 
and the intemiediate portion 300d. of the tubular member 300 in order to ntinimize 
stress concentrations. 

5 

The intermediate sealing member 300g Is coupled to the outer surface of the 
IntemiBdiate portion 300d of ttie tubular member 300. In an exemplary embodnnent 
the Intermediate seaRng member SOOg seak the interface between the intermediate 
portion 300d of the tubular member 300 and the interior surface of a welibore casing 

m 305, or ottier preexisting structure, after the radial expansion and plastic deformation of 
the intemiediate portion 300d of the tubular member 300. In an exemplary 
embodiment, the Intermediate sealing member SOOg has a substantially annular cross 
section. In an exemplary embodiment, the outside diameter of the intemiediate sealing 
member 300g is selected to be less than the out^e diameters of the first and second 

15 ends, 300a and 300f, of the tubular member 300 in order to CH^timally protect the 
intenmediate sealing member 300g during placement of the tubular member 300 within 
the welibore casings 305. The Intenrradiate sealing member 300g may be fabricated 
from any number of conventional oommerdatly available materials such as, for 
example^ themnoset or themioplastic polymers, in an exen^lary embodiment, the 

20 intermediate sealing member 300g is fabricated from thermoset polymers in order to 
optimally seal the radially expanded bitemiediate portion 300d of the tubular member 
300 with the welibore casing 305. In several altemative embodiments, the sealing 
nvember 300g includes one or more rigid anchors for engaging the weliboire casing 305 
to thereby anchor the radially expanded and plastically defbmned intermediate portion 

25 300d of the tubular member 300 to the welibore casing. 

Referrbig to Figs. 4. and 5a to 5d, In an exemplary embodiment, the tubular member 
300 is fonrned by a process 400 that imdudes the steps of: (1) upsetting both en 
tubular member in step 405; (2) expanding both upset ends of the tubufar nrmnber in 
30 step 410; (3) stress relieving both expanded upset eruls of the tubular men*er in step 
415; (4) forming threaded connections In both expanded upset ends of the tubular 
member in step 420; and (5) putting a sealing material on the outside diameter of the ^ 
non-expanded intermediate portion of the tubular member in step 425. 
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As illustrated In FIG, 5a, In step 405, txjth ends. 500a and 500b. of a tubular member 
. 500 are (4>8et using conventional upsetting methods, tlie upset ends. 500a and 500b. 
of the tubular member 500 Include itte wa> thicknesses ti and tz. The intermediate 
portion 500c of ttie tubular member 500 includes the wall thickness tiir and the Interior 

5 diameter Dnt. In an exemplary embodiment, the wall tMcknesses ti and t2 are 
substantially equal In order to provide burst strength that ^ substantidly equal alor^ 
the entire length of the tubular member 500. In an mempilary embodiment, the wall 
thicknesses ti and t2 are bott) ^ealer than the wall thickness ton in order to provMe 
burst strength that is substantially equal along the entire length of the tubular member 

10 500. and also to optimally fadlitata the fomntnn of threaded connecttons in the first 
and second ends, 500a and 500b. 

As illustrated In Fig. 5b, in steps 410 and 415. both ends, 500a and 500b. of the tubular 
meiT^r 500 are radially expanded using conventional radial expanskm methods, and 

15 then both ends, 500a and 500b, of the tubular member are stress relieved. The 
radially expanded ends, 500a and SWt>. of the tubular menr^ber 5(X) Include the interior 
diameters Di and Dz. in an exemplary embodiment, the interior diameters di and Da 
are substantially equal in order to provide a burst strength that is substantially equal. In 
an exemplary embodiment, the ratto of the interior diameters Di and Dz to the interior 

20 diameter Dint ranges from about 100% to 120% in order to facilitate the subsequent 
radial expansion of ttie tubular member 500. 

In a preferred embodiment, the relation^ip b^ween the wail thicknesses t,. ta, and Imt 
of the tubular member 500; the inside diameters D,, and Dmt of the tubular member 
25 500; the insMe diameter IKimom of the weObore casing, or other stnicture, that the 
tubular member 500 wID be inserted into; and ttie outside diameter Deom of the 
expanston oone thsA will be usisd to rediaBy expand the tubular member SCO within the 
wellbore casing is given by the foflowbig expression: 

»i 

30 

where ti = t2; and 

Di = Dj. 

By satisfying the relattonship given in ^uatkm (1), the expanston forces placed upon 
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the tubular member 500 during the subsequent radiai expansion process are 
substantially equalteed. More generally, the relatfonship given in equation (1) may be 
used to calculate the optimal geometry for the tubular member 500 for subsequent 
radial ttcpanslon and plastic defomnafion of the tubular member 500 for febricating 
5 and/or repalrbig a wetlbore casing, a pipeline, or a structural support 

As illustrated in FIG. 5c in step 420» conventldiWii threaded connections, 500d and 
500e, are formed in both expanded ends. 500a and SOOb, of the tubular member 500. 
In an exemplary embodiment, the threaded connections, SOOd and 500e, are provided 
10 using conventional processes for forming pin and box type threaded connections 
available from Atias-Bradford. 

As illustrated in Fig. 5d. in step 425, a sealing member 500f is then applied onto the 
outsidd diameter of the non-expanded intermediate portion 500c erf the tubular member 

IS 500. The sealing member 500f may be applied to the outside diameter of the non- 
expanded intennediate portion 500c of the tubular member 500 using any number of 
conventional oonrunerdally available methods. In a preferred embodiment, the sealing 
member 500f is applied to the outside diameter of the intenmediate portion 500c erf the 
tubular member 500 using commerdalty available chemical and temperature resistent 

20 adhesive bonding. 

in an exemplary embodiment, the expandable tubuter members, 206. 214, and 220, of 
the system 200 are substantially idmtical to. and/or incorporate one or more of the 
teachings of, the tubular nriembers 300 and 500. 

25 

Referring to Fig. 6. an exemplary embodiment of tubuter expanrnm cone 600 for 
radially expanding the tubuter members 206. 214. 220. 300 and 500 wiii now be. 
described. The expansion cone 600 defines a passage 600a and includes a front end 
605. a rear end 61 0. and a radtel expanston section 615. 

30 

In an exenr^ry embodiment the radial expansion section 615 includes a first conical 
duter surface 620 and a second conical outer surface 625. The first conical outer 
surface 620 includes an angte of attedc Oi arxJ the second conical outer surface 825 
includes an angle erf atteck Oa* In an exemplary embodiment, the angle of attad^ ch is 
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greatar than the angle of attack 02. In this manner, the first conical outer surface 620 
optimally radially expands the intennediate porttons, 206c, 214c, 220c, 300d, and 500c, 
of the tubular members, 206, 214. 220, 300, and 500, and the second conical outer 
surfeioB 525 optimally radially expands the pro-expanded first and second ends, 206a 
5 and 206d, 214a and 214d, 220a and 220d, 300b and 300f. and 500a and 500t>, of the 
tubular members, 206, 214, 220, 300 and 500. In an exemplary embodiment, the first 
conical outer surface 620 includes an angle of attack Oi ranging from about 8 to 20 
degrees, and the second oontoal outer surface 625 indudes an angle of attack 02 
ranging from about 4 to 15 d^rees in order to optirr^lly radially expand and plasUcally 
10 deforrn the tubular members, 206, 214. 220. 300 and 500, More generally, ttie 
expansion cone 600 may include 3 or more adjacent oonteal outer surfaces having 
anglss of attack that decrease from the front end 605 of the expansion cone 600 to the 
rear end 610 of the expansion oone 600. 

15 Referring to Rg. 7, 'another exemplary embodiment of a tubular expansion cone 700 
defines a passage 700a and Includes a front end 705, a rear end 710, and a radial 
expansion section 715. In an exemplary embodiment, the radial expansion section 715 
inclwJes an outer surface having a substantially parabolic outer profile thereby 
providing a paraboloid shape. In this manner, the outer surface of the radial expansion 

20 section 715 provkJes an angle of attack that constantly decreases from a maximum at 
the front end 705 of the expansion oone 700 to a minimuni at the rear end 710 of the 
expansion cone. The parabolte outer prbfite of the outer surface of the. radial 
expansion secUon 715 may be formed Cising a plurality of adjacent discrete conical 
secltons andtor usmg a continuous cun/ed surface. In this manner, the region of the 

25 outer surface of the radial expansion sectk>n 715 adjacent to the front end 705 of the 
expanston cone 700 may optimally radially expand the intermediate porttons, 206c, 
214c 220c 300d, and SOOc of the tubular members, 206, 214, 220, 300, and 500, 
whto the region of the outer surfece of the radial expanston section 715 iKlJaoent to the 
rear end 710 of the expansion cone 700 may bptrmally radially expand the pre- 

30 expanded first and second ends, 206a and 206d. 214a and 214d, 220a and 220d. 300b 
and 300f, and 500a and 500b. of the tubular members, 206. 214. 220, 300 and 500. In 
an exemplary embodiment, the parabolic profile of the outer siffface of the radial 
expanston sedton 715 is selected to provide an angle of attack that rar^es from about 
8 to 20 degrees In the vicinity of the front end 705 of the expanston cdne 700 and an 
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angle of attack in the vicinity of the rear end 710 of the expansion cone 700 from about 
4to ISdegiBee. 

In an exemplary emtxxliment, the tubular expansion cone 204 of the system 200 is 
5 substantially klOTtical to the expansion oones 600 or 700, and/or incorporates one or 
more of the teachings of the expansion oones 600 and/or 700. 

In several altemattve embodiments, the teachings of the apparatus 130, the system 
200. the expandable tubular member 300« the method 400, and/or the expandable 
1 0 tubular member 500 are at least partially combined. 

Refem'ng to Fig. 8« in an alternative embodiment conventional temperature, pressure, 
and flow sensors, 802, 804. and 806, respectivety, are operabty coupled to the 
perforated tubulars 145 of the apparatus 130. The temperature, pressure, and flow 

15 sensors. 802, 804, and 806, respectively, in turn are operably coupled to a controller 
810 that receives and processes the output signals generated by the temperature, 
pressure, and flow sensors to thereby control the operation of the flow control valves 
160 to enhance the operational efRctency of the apparatus 130. In several exemplary 
embodiments, the contrcri algorithms utilized by the controlier 810 for oontioliing the 

20 operation of the flow control valves 160 as a function of the opmting temperature, 
pressure, and flow rates within the perforated tubular membm 145 are conventional. 

Refening to Fig. 9, bi an alternative embodiment, a sdid tubutar member 905 is 
coupled to one of the perforated tubular members 145 by radially expanding and 

25 plastically deforming the solid tubular mcimber into engagement with the perforated, 
tubular member in a conventional manner and/or . using one or more of the radial 
expansion mettiods disclosed In one or more of the foDowlrig: (1) U.S. patent 
application serial no. 09^454,139, attorney docket no. 25791.03.02, filed on 12/3/1999, 
(2) U.S. petent appfication serial no. 09/510,913, attomey docket no< 25791.7.02, filed 

30 on 2/23/2000, (3) U.S. patent application serial no, 09/502,350. attorney docket no. 
25791.8.02, filed on 2/10/2000. (4) U.S. patent appfication serial no. 09/440,338. 
attomey docket no. 25791.9.02. filed on 11/15/1999. (5) U.S. patent application serial 
no. 09/523,460, attomey docket no. 25791.11.02, filed on 3/10/2000, (6) U.S. patent 
application serial no. 09^12,895, attomey docket no. 25791.12.02, filed on 2/24/2000, 
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(7) U.S. patent application serial no. 09/511,941, attorney doclcet no. 25791.16.02, filed 
on 2/24/2000. (8) U.S. piatent application serial no. 09/588,946, attorney docket no. 
25791.17.02, filed on 6/7/2000, (9) U.S. patent application serial no. 09/559,122, 
attorney docket no. 25791.23.02, fHed on 4/26/2000. (10) PCT patent application serial 
5 no. PCT/USOO/18635, attorney docket no. 25791.25.02. filed on 7/9/2000. (11) U.S. 
provisional patent appKcaHon serial no. 60/162.671 . attorney docket no. 25791.27, fHed 
on 11/1/1999, (12) U.S. provistorial patent application serial no. 60/154.047, attorney 
docket no. 25791.29. filed on 9/16/1999. (13) U.S. provisional patent appRcatwn serial 
no. 60/169.082. attorney docket no. 25791.34. filed on 10/12/1999. (14) U.S. 

10 provisional patent applkalion serial no. 60/159.039, attorney docket no. 25791 .36. filed 
on 10/12/1999, (15) U.S. provisnnal patent application serial no. 60/159.033. attorney 
docket no. 25791.37, filed on 10/12/1999. (16) U.S. provisional patent appBcation serial 
no. 6W212.359. attorney docket no. 25791.38, filed on 6/19/2000. (17) U.S; provisional 
patent applicatton serial no. 60/165.228. attorney docket no. 25791.39, filed on 

15 11/12/1999, (18) U.S. provisional patent application serial no. 60/221,443, attorney 
docket no. 25791.45, filed on 7/28/2000, (10) U.S. provisional patent application serial 
no. 60/221.645, attorney docket no. 25791.46, filed on 7/28/2000, (20) U.S. provisional 
patent applicatk)n serial no; 60^33,638, attorney docket no. 25791.47, filed on 
9/18/2000. (21) U.S. provisional patent application serial no. 60/237,334, attorney 

20 docket no. 25791.48, filed on 10/2/2000, (22) U.S. provisnnal patent applkstion serial 
no. 6W270.007, attorney docket no. 2^91 .50, filed on 2/20/2001 : (23) U.S. proviskmal 
patent applicatton serial no. 60/262.434. attorney docket no. 25791.51, filed on 
. 1/17/2001: (24) U.S. provistonal patent applicaliori serial no. 60/259,486, attorney 
docket no. 25791.52. filed on 1/3/2001; (25) U.S. proyisnnal patent applicatkm serial 

25 na 60/303,740. attorney dod^ no. 25791 .61. filed on 7/6/2001; (26) U.S. provisional 
patent applicatton serial ha 60/313.453. attorney docket no. 25791.59. filed on 
8/20/2001; (27) U.S. previstonal patent appltoathm serial no. 60/317.985, attorney 
docket no. 25791.67. filed on 9m/2boi: (28) U.S. piovteional patent applteatton serial 
no. 60.318.386. attorney docket no. 25791.67.02. filed on 9/10/2001; and (29) U.S. 

30 utility patent application serial no. 09/960.S22. attorney docket no. 25791.69. fited on 
10/3^1, ttw disclosures of wlik^ are incorporated herein t>y reference, in ttiis 
manner, the solM tubular iTtemt)er 905 fluididy seals the radial passages formed in the 
perforated tubular member 145 ttiersby preventing the passage of fluMic materials 
and/or fonnatnn materials ttirough the perforated tajbular meniber. 
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Refenring to Fig. 10. in an alternative embodiment* the radid openings in one of the 
perforated tubular members 145 are sealed by injeding a tardenable fiutdic sealing 
material 1005 Into the radial openings in the one perforated tubular member by 
5 positioning a closed ended pipe 1 010 having one or more radial openings 1010a within 
the one perforated tubular member 145. Conventional sealing members 1015 and 
1020 then seal the interfeoe between the pipe 1010 and the opposite ends of the one 
perforated tubular member 145. The hardenaUe fluidic sealing material 1005 Is then 
Irq'ected Into the radial openings in the one perforated tubular member 145. The 

10 sealing members 140 prevent the passage of the hardenaUe fluidic sealing material 
out of the annulus between the one perforated tubular member 145 and the formation 
125. The pipe 1010 and sealing members, 1015 and 1020, are then removed from the 
apparatus 130, and the hardenable fluidic sealing material Is allowed to cure. A 
conventionat drill string may then be used to reniove any excess cured sealing material 

15 from the interior surface of the or>e perforated tubular member 145! In an exemplary 
embodiment, the h^enat>ie fluidic sealing material is a curable epoxy resin. 

In an alternative embodiment, as illustrated in Fig. 11, one or more of the perforated 
tubular nienribers 145 of the apparatus 130 are radially expanded and plastically 

20 deformed into contact with the surrounding fcNrmation 125 thereby compressing the 
sunDunding fontiatlon. In this manner, the surrounding fomiatton 125 maintained In 
a state of compression thereby staUiizing the surrounding fbrrnatibn, reducing the flow 
of loose particles from the surrounding fomnation into the radial openings of the 
perforated tubular member 145, and enhancing the recovery of hydrxarbons from the 

25 surrounding formation. 

In an altemaUve embodiment, a seismic soime 1105 Is posiUoned on a surface 
locatton to tttereby impart seismic energy Into the fbrmatbn 125. In this manner, 
particles lodged in the radial openings in the perforated Urilnilar member 145 may be 
30 dislodged from the radial openings thereby entiandng the subsequent recovery of 
hydrocartxms from the formation 125. 

In an alternative embodiment, after the p^focated tubular member 145 has been 
radially expanded and plasticalty formed into contad with the surrounding formation 
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125, thereby coupling the perforated tubular member 145 to the surrounding formation, 
an imputeive load is applied to the perforated tubular member. The impulsive load may 
be applied to the perforated tubular member 145 by applying the load to the end of the 
appiaratus 130: The impulsive load is then transferred to the surrounding fonitation 125 
5 thereby cornpading and/or slurrifying the surrounding formation. As a result, the 
recovery of hydrocartyms from the fonmation 125 Is enhanced. 

In an altematlve embodiment, as illustrated in Fig. 12, a wedbore casing 1205 having 
one or more perforations 1210 is positioned within the wellbore 105 that traverses the 

10 . formation 125. When the apparatus 130 is positioned within the weUbore 105, one or 
more of the perforated tubular members 145 of the apparatus 130 are radially 
expanded and plastically defomfied into contact wRh the wellbore casing 1205 thereby 
compressing the surrounding formation 125. In this manner, the surrounding formation 
125 is maintained in a state of compression thereby stabilizing the sunounding 

15 formation, reducing the flow of loose particles from the surrounding formation into the 
radial openings of the perfected tubular monber 145, and enhandng the recovery of 
hydrocarbons from the surrounding formation. 

In an alternative embodiment, a seismic source 1215 is positioned on a surface 
20 location to thereby impart seismic energy into the formation 125. In this manner, 
particles lodged in the radial openings in the perforated tubular member 145 may be 
dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocarbons from the formation 1 25. 

25 In an aKemafive embodiment, after the perforated tubular member 145 has been 
radially expanded and plastically formed into contact with the wellbore casing 1205. 
ttereby coupling the perforated tubular member 145 to the surroundirig fbrmab'on, an 
impulsive load Is applied to the perforated tubular member. . Hie impulsive load may be 
applied to the perforated tubular member 145 by applying the load to the end of the 

30 apparatus 130. The impulsive load is then transferred to the sunrounding formation 125 
thereby compacting and/or slurrifying the sunminding formation. As a result, the 
recovery of hydrocarbons from the formation 125 is enhanced. 
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Refening to Rg. 13, in an'altemative embodiment one or mme perforated tubular 
membere 1305 are coupled to one of the perforated tubular members 145 by radially 
expanding and plasticaily defomdng ttie perforated tubular member into engagement 
with the pefforated tubular member In e oonventioral manner and/or using one or more 
5 of the radial expansion methods dtedbsed in one or more of the fbllowing: (1) U.S. 
patent application serial no. 09M54,139. attorney docket no. 25791.03.02, fHed on 
12/3/1899. t2) U.$. patent appBcation seriial no. 09/510,913. attorney docket no. 
25791.7.02, fried on 2/23/2000. (3) U.S. patent appHcation serial no. 09/502,350, 
attorney docket no. 25791.8.02. filed on 2/10/2000. (4) U.S. patent appHcalton serial 

10 ho. 09/440,338: attorney docket no. 25791.9.02, filed on 11/15/1999. (5) U.S. patent 
application serial no. 09/523.460, attorney docket no. 25791.11.02. filed on 3/10/2000. 
(6) U.S. patent appHcalibn serial no. 09/512.895. attorney docket Tk>. 25791:12.02, filed 
on 2/24/2000, (7) U.S. patent application serial no. 09/511.941. attorney docket no. 
25791.16^02. filed on 2/24/2000, (8) U.S. patent application serial no. 09/588.946. 

15 attorney docket no. ^791.17.02, filed on-6/7/2000. (9) U.S. patent application serial 
no. 09/559.122. attorney docket no. 25791.23.02, filed on 4/26/2000, (10) PCT patent 
application serial no. PCTAJS00/18e35, attorney docket no. 25791.25.02, filed on 
7/9/2000, (1 1 ) U.S. provisional patent application serial no. 60/1 62,671 . attorney docket 
no. 25791.27. filed on 11/1/1999, (12) U.S. provisional patent application serial no. 

20 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999, (13) U.S. provisional 
patent appHcation serial no. 60/159,082, attonriey docket no. 25791.34, filed on 
10/12/1999. (14) U.S. provistonal patent application serial no. 60/159.039, attorney 
docket no. 25791.36. filed on 10/12/1999, (15) U.S. pR3fvisk>hal patent applk»tion serial 
no. 60/159.033. atlomey docket no. .25791.37. filed on 10/12/1999. (16) U.S. 

25 provisional patent application serial no. 60/212,359, atlomey docket no. 25791 .38. filed 
on 6/19/2000. (17) U.S. provisional patent applicatkm serial no. 60/165.228, attorney 
docket no. 25791 .38. filed on 1 1/12/1999. (18) U.S. proviskMial patent appOcation serial 
no. 60/221.443. atlomey docket no. 25791.45. filed on 7/28/2000. (19) U.S. proyisk)nal 
patent applteafion serial ho. 60/221.645. attorney docket no. 25791.46, filed on 

30 7/28/2000. (20) U.S. proviswnal patent applteation serial no. 60/233,638. atlomey 
docket no. 25791.47. filed on 9/16/2000. (21) U.S. provisional patent appHcation serial 
no. «}/237.334, atlomey docket no. 25791.48^ filed on 10/2/2000. (22) U.S. provisional 
patent appllcatkxi serial no. 60/270.007. attorney docket no. 25791.50, filed on 
2/20/2001; (23) U.S. provisionai patent appllcatkm serial no. 60/262,434. attom^ 
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docket no. 2S791.51, filed on 1/17/2001; (24) U.S. provisionat patent application serial 
no. 60/259,486, attorney docket no. 25791.52, fiied on 1/3/2001; (25) U.S. provisional 
patent applteatton serial no. 60/303,740. attorney docket no. 25791.61, filed on 
7/6/2001; (26) U.S. provisional patent application serial no. 60/313.453, attorney docket 
5 no. 25791.59. filed on 8/20/2001; (27) U.S. provisional patent applicatbn serial no. 
iSO/317.985, attorney docket no. 25791.67, filed on 9/B/2001; (28) U.S. provisional 
patent applicatipn serial no. 60/318.386, attorney docket no. 25791.67.02. filed on 
9/10/2001: and (29) U.S. utinty patent application serial no. 09/969,922, attorney docket 
no. 25791.69, filed on 10/3/2001. the di8Ck36ures of which are inoorpbrated herein by 
10 reference. In this manner, the perforated tubular nnember 905 niocfifles the flow 
characteristics of the perforated tubular member 145 thereby penmitting the operator of 
the apparatus 130 to modify the ovefBll flow characteristics of the apparatus. 

in an altemative embodiment, as illustrated in Fig. 14, a one-way vah^ 1405 such as, 
15 for example, a check valve fluidlcty couples the interior of a parr of adjacent perforated 
tubular nf>embers, 145a and 145b, that extract hydrocarbons from corresponding 
subterranean zones A and B. In this manner, if zone B beconrtes depleted, 
hydrocart)ons that are being exbacted from zone A will not flow into the depleted zone 
B. 

20 

In an alternative embodiment, as illustrated in Rg. 15, the apparatus 130 is used to 
extract geothermal energy ftom a targeted subterranean geothemnal zone 1505. In this 
manner, the operattonal effk:iency of the extractkm of geolhenmal energy is significantly 
enhanced due to the increased internal diameters, of the various radially expanded 
25 elemente of the apparatus 1 30 ttiat pemrit greater volumetric fk>vra. 

In an alternative embodiment, the perforated tubular members, 145, 210, 212, 216^ 
218,' and 1305 of the apparatus 130 may be cleaned by further radial expansion of the 
perforated tubular members. In an exemplary embodiment, the anrKHint of further radial 
30 expansion required to dean the radial passages of the perforated tubular members 
145. 210, 212. 216, 218, ahd 1305 of the apparatus 130 ranged from about 1% to 2%. 

An apparatus has been described that includes a zonal isolation assembly including 
one or more solkl tubular rnembers, each solid tubular member including one or more 
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external seals, and one or more perforated tubular members coupled to the solid 
tubidar members, and a shoe coupled to the zonal isolation assembly. In an exemplary 
embodiment, the zonal isolation assembly further includes one or more Intermedate 
solid tubular members coupled to arxJ Interieaved among the perforated tubular 
5 members, each intennediate solid tubular member including one or more extemal 
seals. In an exemplary embodiment, the zonal isolation assembly further includes one 
or mors valve members for controlling the flow of fluidic materials between the tubular 
members. In an exemplary embodiment, one or more of the intennediate solid tiAutar 
mmibers include one or nxm valve members. 

10 

An apparatus has also been described that indudes a zonal isolation assembly that 
Includes one or wore primary solid tubulars, each primary solid tubular including one or 
more extemal annular seals, n perforated tubulars coupled to the primary solid 
tubulars, and n-1 intermediate solid tubulars coupled to and interleaved among the 
15 perforated tubulars, each Intermediate solid tubular including one or more external 
annular seals, aruJ a shoe coupled to the zonal isolation assembly. 

A method of Isolating a first subterranean zone from a second subterranean ;one in a 
wellbore has also been described that includes positioning one or more primary solid 

20 tubulars within the wellbore. the prinnary solid tubulars traversing the first subterranean 
zone, positioning one or more perforated tubulars within the wellbore, the perforated 
tubulare traversing the second subtenranean zone, fluidlcly coupling ttie perforated 
tubulars and the primary soDd tubulars, and preventing the passage of fluids from the 
first siAterranean zone to the second subtenanean zone witiiin the wellbore extemal to 

25 the solid and perforated tubulars. 

A.metttod of retracting materials from a producing subterranean zone in a weilbbre, at 
least a portion of the wellbore Indudirig a casing, has also been described that includes 
positioning one or more prbnary solid tubulars witiiin the weUbore, fluidicly coupling ttie 
30 prunary solid tubulars witii the casing, positioning one or more perforated tubulars 
witiiin the wellbore, tiie perforated tubulars traversing the producing subterranean 
zone, fluidicly coupling ttie perfbrated tubulars witii the primary solid tubulars, fluidlcly 
isolating ttie producing subterranean zone from at least one other subterranean zone 
witiiin tiie wellbore, and fluidlcly coupOng at least one of ttie perfbrated tubulars witii tiie 
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produdng subterranean zone. In an exemplary embodiment, the method further 
includes controllabty fluidicty decoupling at least one of the perforated tubulars from at 
least one other of the perforated tubulars. 



5 An apparatus has also been described that includes a subtenBhean fonmation including 
a wetibore, a zonal isolation assembly at least partially positioned within the welibore 
that Includes one or mm solid tubiriar members, each solid tubular menr^r including 
one or more external seals, and one or more perforated tubular memt)ers coupled to 
the solid tubular members, and a shoe positioned within the wailbore coupled to the 

10* zonal Isolation assenMy, wherein at least one of the soSd tubular mentt>ers.and the 
perforated tubular members are formed by a radial expansion process performed within 
the welibore. In an exenrplary embodiment, the zonal isolation assembly further 
includes one or more intermediate solid tubular members coupled to and interie9ved 
anrKMig the perforated tubular memt>erB, each intermediate solid tubular nnember 

15 including one or nvxe external seals, wherein at least one of the solid tubular 
members, the perforated tubular members, and the intermediate solid tubular members 
are formed by a radial expansion process performed within the welibore. In an 
exemplary embodiment, the zonal isolation assembly further comprises one or more 
valve members for controlling the flow of fluids between the solid tubular members and 

20 the perforated tubular members. In an exemplary embodin^nt, one or mora of the 
intermediate solid tubular nrtembers include one or more valve members for controlling 
the flow of fluids between the solid tubular nnembers and the perforated tubular 
memt>er5. 

25 An apparatus has also been described that includes a subterranean formation including 
a welibore, a zonal IsolaUon.assenibly positioned within the welibore that includes one 
or nnore primary solid tubulars, each primary sofid tubular including one or more 
external annular seals, n perforated tubulars positioned coupled to the primary solid 
tubulars, and n-1 Intenrodiate solid tubulars coupled to and interieaved anru>ng the 

30 perforated tubulars, each Intermediate solid tubular indudbig one or mm external 
annular seals, and a^oe coupled to the zonal isolation assembly, wherein at least one 
of the primary solid tubulars, the perforated tubulars, and the intermediate solid 
tubulars are formed by a radial expansion process performed v^thin the vifellbore. 
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A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been descrit)ed that includes positioning one or more primary solid 
tubulars within the welibore, the primary solid tubufars traversing the first subterranean 
zone, positioning one or more perforated tubulars within the wellbore, the perforated 
5 tubidars traversing the second subterranean zone, radially expanding at least one of 
the primary solid tubulars and perforated tubulars within the wellbore, fluididy coupling 
the perforated tubulars and the primary sb8d tubulars. and preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone' within the 
welllKm extemal to tiie primary solid tubulars and perforated tubulars. 

10 

A method of extracting materials from a producing subterranean zone in a weHbore, at 
least a portion of the WQllix)re including a casing, has also been described that includes 
positioning one or more primary solid tubulars within the wellbore. positioning one or 
more perforated tubulars within the wellbore, the perforated tubulars traversing the 

15 producing subten-anean zone, radially expanding at least one of the primary solid 
tubulars and the perforated tubulars within the wellbore, fluidicly coupling the primary 
solid tubulars with the casing, fluididy coupling the perforated tubulars with the primary 
solid tubulars, fluidicly isolating the producing subterranean zone from at least one 
other subterranean zone within the wellbore. and fluidicly coupling at least one of the 

20 perforated tubulars with the prodgdng subterranean zone. In an exemplary 
embodiment, the method further Includes oontrDllabiy fluidicly decoupling at least one 
of the perforated tubulars from at least one other of the perforated tububrs. 

An apparatus has also been described that Includes a subterranean formation indudlrig 
25 a weHbore, a zonal isolation assembly , posilkmed vtWiln the wellbore that includes n 
solid tubular members po^oned within the wellbore, each solid tubular member 
including one or OKife external seato, and n-1 perforated bibular members positioned 
within the wellt»ore coupled to and Interteaved among the sdM tubular members, arid a 
shoe positioned within the wellbore coupled to the zonal Isolation assembly. In an 
30 exemplary embodlnoent, the zonal isolation assembly further corriprisK one or mote 
valve members for controlling the flow of fluids between the solid tubular members and 
the perforated tubular members. Ih an exemplary embodiment, one or more of the 
solid tubular members Include one or more valve members for controlling the flow of 
fluids between the solid tubular members and ttie perforated tubular members. 
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A system for isolating a first subterranean zone from a second subterranean zone in a 
weilbore has ateo been described that includes means for positioning one or more 
primary solid tubulars within the welibore. the primary solid lubuiars traversing the first 
5 subterranean zone, means for positioning one or more perforated tubulars within the 
wellbore« the perforated tubulars traversing the second subteironean zone, means for 
fluldicly coupling the perforated tubulare and the primary solid tubulars. and means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the weilbore external to the primary solid tubulars and the 
10 perforated tubulars. 

A system for extracting materials from a producing subterranean zone in a weilbore, at 
least a portion of the weilbore Inchxling a casing, has also been described that includes 
means for positioning one or more primary solid tubulars within the weilbore, means for . 

15 fluididy coupling the primary scriid tubulars with the casing* means for positioning one 
or more perforated tubulars within the weilbore, the perforated tubulars traversing the 
producing subterranean zone, means for fiuididy coupling the perforated tubulars with 
the primary solid tubulars, nrmans for fluididy isolating the producing subtenanean zone 
from at least one other subterranean zone within the weilbore, and means for fluididy 

20 coupling at least one of the perforated tubulars with the produdng ^btenanean zone. 
In an exemplary embodinmnt, the system further indudes means for con^lably 
fluididy decoupling at least one of the perforated tubulars from at least one other of the 
perforated tubulara. 

25 A system for tolatihg a first eubten^nean zone from a second subterranean zone in a 
welbore has also been descritated that indudes means for posWonlng one or more 
prinnary solid tubulars within the weilbore^ the primary solid tubulara traversing the ftost 
subtertanean zone, means for positioning one or mora perforated tubulars within the 
weObore, the perforated tubulara traversing the second subterranean zone, means for 

30 radially expanding at least one of the primary solid tubulara and perforated tubulars 
within the weilbore, means for fluididy coupling the perforated tubulara and the primary 
sdid tubulars, and means for preventing the passage of fluids from the first 
subtenanean zone to the secorxl subterranean zone within ttie weilbore extemal to the 
primary solid tubulars and perforated tubulara. 
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A system for extracting materials from a produdng subterrariean zone in a wellbore, at 
least a portion of the wellbore Including a casing, has ateo been described that includes 
means for positioning one or more primary solid tubidars within the wellbore. means for 

5 positioning one or more perforated tubulars witNn the wellbore, the perforated tubulars 
traversing the producing subtenanean zone^ means for radisdty expanding at teast one 
of the primary solid tubulars and the perforated tubulars within the weilbore, means for 
fluididy coupling the primary eolid tubulars with the casing, means for fluididy coupling 
the perforated tubulars with the solid tubulars. means for fluididy isolating the 

10 produdng subterranean zone from at least one other subtenanean zone within the 
wellbore, and means for fluididy coupling at least one of the perforated tubulars with 
the produdng subterranean zone. In an exemplary embodiment, the system further 
Includes means for controllabty fluididy decoupling at least one of the perforated 
tubulars finom at least one other of the perforated tubulars. 

15 

A system for isolating subteranean zones tnaversed by a wellbore has also beeu 
described that Indudes a tubular support member defining a first passage, a tubular 
expansion oone defining a second passage fluididy coupled to the first passage 
coupled to an end of the tubular support member and comprising a tapered end, a 

20 tubular liner coupled to and supported by the tapered end of the tubular expansion 
cone, and a shoe defining a vaiveable passage coupled to an end (rf the tubular liner, 
wherein the tubular liner indudes one or more expandable tubular members that each 
indude a tubular body comprising an htermediate portion and first and second 
expanded end portions coupled to opposing ends of the intermediate portion, and a 

25 sealing member coupled to the exterior surface of the intennediate portion, and one or 
more slotted tubular members coupled to the expandable tubular members, wherein 
the inside diameters of the ottier tubular members are greater than or equal' to the 
outside diameter of the tubular expanston ccme. In an exemplary embodiment, the wall 
thickrmsses of the first and second expanded end portions are greater tharv the wall 

30 thickness of the intemnediate portion, in an exemplary embodiment, each expandable 
tubular memt>er further indudes a first tubular transitionary member coupled between 
the first expanded er>d portion arid the intermedfate portion, and a second tubular 
transitionary member coupled t>etween the second expanded end portion and the 
intemnediate portion, wherein the angles of Indination of the first and second tubular 
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trahsltionary members relative to the intemnediate portion ranges from about 0 to 30 
degrees, in an exemplary embodiment, me outside diameter of the intemiediate 
portion ranges from abqut 75 percent to about 98 percent of the outside diameters of 
the first and second expanded end portions. In an exemplary embodiment the burst 
5 strength of the first and secmd expanded end portions is substantially equal Id the 
burst strength of the intermediate tubular section. In an exemplary embodiment, the 
ratio of the inside diameters of the first and second expanded end portions to the 
interior diameter of the intermediate portion ranges from about 100 to 120 percent In 
an exmnplary embodiment, the relationship between the wan thiclcnesses ti, t2, and Iint 

10 - of the first expanded end portion, the second expanded end portion, and the 
intermediate poilion, respectively, of the expandable tubular members, the inside 
diameters Oi, O2 and Dint of the first expanded end portion, the second expanded end 
portion, and the intermediate portion, respectively* of the expandable tubular members, 
and ttw Inside diameter DwdK)or» of the wellbore casing that the expandable tubular 

15 member will be inserted into, and the outside diameter Dom of the expansion cone that 
will be used to radially expand the expandable tubular member within the wellbore is 
given by the foUowfng expression: 

i^rein ti = tz; and vrfierein Di = D^. In an exemplary embodiment the tapered end of 
20 the tubular expafision cone includes a plurality of adjacent discrete tapered sections. 
In an exemplary embodiment the angle of attack of the adjacent discrete tapered 
sections increases in a oontinuous manner from one end of the tubular expansion cone 
to the opposite end of the tubular expansion oona In an exemplary embodiment, the 
tapered end of the tubular expansion cone includes an parabotoid body, tn an 
25 exemplary embodiment the angle of attack of the outer surface of the paratx>toM body 
Increases In a oontinuous manner from one end of the paraboloM body to the opposite 
end of the parabotoid body. In an exemplary embodiment the tubular Dr>er coihprises 
a piiff^ity of expandable tubular members; and wherein the oHier tubular men«>ers are 
interleaved arhong the expandable tubular members. 

30 

A method of isolating subtenranean zones traversed by a wellbore has also been 
described that indudes posfOoning a tubular Uner within the weHbone, and radially 
expancfing one or more discrete portions of the tubular liner into eng^ernent with the 
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wellbore. In an exemplary embodiment a plurality of dtscmte portions of the tubular 
liner are radially expanded into engagement with the wellbore. In an exemplary 
embodiment, the rennaintng portione of the tubular liner are not radially expanded. In 
an exemplary embodinient, one of ttie discrete portions of the tubular liner is radially 
5 expanded by injecting a fiuldic material into the tubular linen and wherein the remaining 
ones of the discrete portions of the tubular liner are radially expanded by pulRng an 
expansion cone through the remaining ones of the discrete portims of the tubular Hnar. 
in an exemplary embodiment the tubular iner cmiprlses a plurafity of tubular 
members; and wherein one <a more df the tubular members are radially expanded into 

10 engagement with the wellbore and one or more of tto tubular members are not radially 
expanded into engagement with the wellbore. in an exemplary embodiment, the 
tubular members tfiat are radially expanded irrto engagement with the wellbore 
comprise a portion that is radially expanded into engagement with the wellbore and a 
portion that is not radially expanded into engagement with the wellbore. In an 

t5 exemplary embodiment, the tubular liner includes one or more expandable tubular 
members that each Include a tubular body con^Drising an intermediate portion and first 
and secoTKl expanded end portions coupled to opposing ends of the intermediate 
portion, and a sealing mentber coupled to the exterior surface of the intermediate 
portion, and one or more slotted tubular members coupted to the expandable tubular 

20 members, wherein the inside diameters of the slotted tubular nrrambers are greater than 
or equal to ihe maximum inside diameters of the expandabia tubular noembers. In an 
exemplary emtx)dimdnt the tubuiar finer includes a pturality of expandable tubular 
members; and wherein the slotted tubular members are interleaved among the 
expandable tubular members. 

26 

A system for isolating subterranean zones baversed by a wdlboiB has ateo been 
described that indudas nrteans for positioning a tubular liner within the wellbore, and 
means for radially expanding one or moia dtecrete pcviions of the tubular liner into 
engagement with the wellbore. In an exemplary embodiment a plurafity df discrete 
30 portions of the tubular finer are radially expanded into engagement with the wellbore. 
In an exemfrfary embodiment the remaining portions of the tubular liner are not radially 
expanded. In an ewn^lary embodinfient one discrete portion of the tubular liner is 
radially expanded by injecting a fluidic nnaterial into the tubuiar linen and wherein the 
other discrete portions of the tubular liner are radially expanded by pulling an 
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expansion cone through the other discrete portions of the tubular liner. In an 
exemplary emtxidiment, the tubular liner includes a plurality of tubular members; and 
wherein one or more of the tubular members are radially expanded Into engagmient 
with the wellbore and one or more of the tubular members are m4 radially expanded 
5 into engagement with the wellbore. Ih m e)»rr^iy embodbnent the tubular members 
that are radially expanded into engagement with the wellbore include a portion that is 
radiaBy expanded into engagement with the wellbore and a portion that is not radially 
expanded into engagement with the wellbore. 

10 An apparatus for isolating subterranean zones has also been described that includes a 
subtenanean formation defining a borehole. arKi a tubular liner positioned in and 
coupted to the borehole at one or more decrete locations. In an exemplary 
embod^ent, the tutnjiar liner is coupled to the borehote at a plurali^ of discrete 
locations. In an exemplary embodiment the tubular liner is cou(^ed to the borehole by 

15 a process that includes positioning \t\e tubular liner within the borehole, and radially 
e)q>anding one or more discrete portions of the tubular liner into engagement with the 
borehole. In an exemplary embodiment, a plurality of discrete portions of the tubular 
liner are radially expanded into engagement with the borehole. In an exemplary 
embodiment, the remaining portions of the tubular liner are not radially expanded. In 

.20 an exemplary embodiment, one of the dtecrete portions of the tubular liner is radially 
expanded by Injecting a fluidic material into the tubuter liner; and wherein the other 
discrete portions of the tubular liner are radially expanded by pulling an expansion cone 
through the other discrete portions of ttie tubular Onw. In an exemplary embodiment, 
the tubular Bner comprises a plurality of tubular men^bers; and wherein one or more of 

25 the tubular members ar^ radially expanded into engagement witti the bor^ole and one 
or more of the tubtdar mendwrs are not radially expanded into engagmient with the 
borehole. In an exemplary embodiment, ttie tubular members that are radially, 
expanded into engagement with ttie borehole Include a portion ttiat is radially 
expanded Into engagemerit witti ttie borehole and a portion ttiat is not radially 

30 expanded into eng^ment wtth ttte bordtole. In an exemplary embodiment, prior to 
the radial expansion ttie tubular liner includes one or more expandable tubular 
nr)embefB that each include a tubular body oompr^ng an intemnediate portion and first 
and second expanded end portions coupled to opposing ends of ttie intermediate 
portion, and a sealing member coupled to ttie exterior surface of ttie intermediate 
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portion, and one or moiB sbtted tubular members coupled to the expandable tubular 
members, wherein the Inside diameters of the slotted tubular memt)ers are greater than 
or equal to the maximum inside diameters of the expandable tubular members. In an 
exemplary embodiment, the tubular liner indudes a plurality of expandable tubular 
5 members; and wherein the slotted tubular members are interleaved among the 
expandable tubular numbers. 

An apparatus has been described that indudes a zonal isolation assennbly induding: 
one or more solid tubular members, each solid tubular member including one or more 

10 external seals, one or more perforated tubular members coupled to the solid tubular 
members, one or more flow control valves operatHy coupled to the perforated tubular 
memben» for controlling the flow of fluidic materials through the perforated tubular 
merhbers, one or more temperature sensors operably coupled to one or more of the 
perforated tubular nf)enrd)ers for monitoring the operating temperature within the 

15 perforated tubular mmbers, one or more pressure sensors operably coupled to one or 
more of the perforated tutnjiar memt>er8 for monitoring the operating pressure within 
the perforate tubular memt)ers, arxJ one or more flow ser>sors operably coupled to 
one or more of the perforated tubular members for monitoring the operating flow rate 
within the perforated tubular members, a shoe coupled to the zonal isolation assembly, 

20 and a controller operably coupled to the flow control valves, the temperature sensors, 
the pressure sensom, and the flow sensors for monitoring the temperature, pressure 
and flow sensors and controlling the operation of the flow control valves. At least one 
of the solid tubular members and the perforated tubular members are fomned by a 
radial expansion process perfbmned within the welibore. ' 

25 

A mettKxl of isolating a first subterranean zone from a second subterranean mne In a 
welibore has also been descrftied that includes positioning one or more mlid tutnilars 
within the welbore, the solid tubuiars traversing the first subterranean zone» positioning 
one or more perforated tubuiars within the weDbore, the perforated tubuiars traversing 
30 the second subterranean zone, radially expanding at least one of the primary solid 
tubuiars and perforated tubuiars within the welibore, fluidtdy coupling the perforated 
tubuiars and the solid tubuiars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the vmllbore external to the 
solid tubuiars and perforated tutHilars, monitoring the operating temperatures, 



55 



pTBSsures, and flow rates within cm© or more of the perforated tubulars, and controlling 
the fbw of fiuidic materials through the perforated tubulars as a function of the 
monitcKsd operati?^ temperatures, pressures, and flow rates. 

5 A method of extracting materials from a ^xoductng subterranean zone in a wellbore, at 
least a portion of the wefibore including a casing, has also been described that includes 
positioning one or rriore solid tubutars within the wein>ore» positkming one or more 
perforated tubulars wlthm the wellbore, the perforated tubulars traversing the producing 
subterranean zpne, radially expanding at feast one of the solid tubulars and the 

10 perforated tubulars within the wellbore. fluididy coupling the solid tubulars with the 
casing, flirididy coupling the perforated lubulars with the solid tutHjIars, fluididy 
isolating the producing subterranean zone from at least one other subterranean zone 
within the wellbore, fluididy coupling at least one of the perflated tubulars with the 
produdrq subterranean zone, monitoring the operating temperatures, pressures, and 

15 flow rates within one or more of the perforated tubulars. and oohtrolling the flow of 
fiuidic materials through the perforated tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for isolating a first subtenxinean zone from a second subtenanean zone in a 
20 wetlbore has also been described that indudes means for positioning one or more sdld 
tubulars within the wellbore, the solid tubulars traversing the first subtenanean zone, 
means! for positioning one or more perforated tubulars within the wellbore. the 
perforated tubutars traversing the second subterranean zone, means for radially 
expanding at least one of tf^ solid tubulars and perforated tubulars within the wellbore, 
25 means for fluididy coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore extemat to the solid tubulars and perforated 
tubulars, means for monitorfrtg the operatir>g temperatures, pressures, and ftow rates 
within one or more of the perforated tubidars, and means for controlling the flow of 
30 fiuidic materials throi^h the perforated tubulars as a function of the monitored 
operating tofnpMiures. pressures, and flow rates. 

A system for extractihg materials from a producing sutiterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that indudes 
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means for posttiontng one or mora solid tubulars within the wellbore, means for 
posltlofdng one or more perforated tubulars within the wellbora, the perforated tubulars 
traversing the producing subterranean zone, means for racfially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore. means for fluididy 

5 coupling the solid tubulars with the casing, rmans for fluidicty ooupHng the perforated 
tubulars with the solid jubulars, means for fluididy Isolating the producing subterranean 
zone from at least one other subterranean zone within the wetlbore» means for fluididy 
coupling at least one of the perforated tubulars with the produdng subterranean zone, 
means for monitoring the operating temperatures, pressures, and flow rates within one 

10 or more of the perforated tubulars, and means for controlling the flow of fluidic 
matarials through the perforated tubulars as a function of the monitored operating 
temperatures, pressures, arKi flow rates. 

An apparatus has also been described that includes a zonal isolation assembly 
IS induding: one or more solid tubular members, each solid tubular member induding one 
or more external seals, one or more perforated tubular members ead) induding radial 
passages coupled to the solid tubular members, and one or more solid tubular liners 
coupled to the Interior surfaces of one or more of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isc^tion assembly. At least one of the solid tubular 
members and the perforated tubular members are fonned by a radial expansion 
process performed within the wellbore, and the solid tubular liners are formed by a 
radtel expansion process performed within the wellbore. 

25 A mettiod of isolating a first subterranean zone from a second subtenanean zone In a 
wellbore has also been described that indudes positioning one or more soDd tubulars 
* within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulars each indudlrig one or more radial passages within the 
wellbore, the perforated tubulars traversing the second subterranean zone, radially 

30 expanding at least one of the solid tubulars and pmforated tubulars witt)b) the wenbore. 
fluididy coupling the perforated tubulars and the primary soOd tubulars, preventing the 
passage of fluids frcmi the first sutrterranean zone to the second subterranean zone 
within the weBbore extenrial to \he primary solid tubulars and perforated tubulars. 
posittoning one or more solid tubular liners within itie interior of one or more of the 
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perforated tubulars^ and radially expanding and plastically deforming the solid tubular 
Ikiers within the Interior of one or more of the perforated tubulars to fluididy seal at 
least some erf the radial passages of the perforate tubulars. 



5 A nnethod of extracting materials from, a producing sublsrranean zone In a wellbore, at 
least a portion of the wellbore including a casing,, has also been described that Includes 
positioning one or more solid tubulars within the; wellbore. positioning one or more 
perforated tubulars each indudihg one or more radial passages within the wellbore, the 
perforated tulMJiars traversing the produdng subterranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore. fluididy 
coupling the sdid tubulars v^th the casing, fluididy coupling the perforated tubulars 
with the solid tubulars, fluididy isolating the produdng subterranean zone frbm at least 
one other subterranean zone within the wellbore, fluididy coupling at least one of ttie 
perforated tubulars with the produdng subterranean zone, positioning one or more 

15 solid tubular liners within the Interior of one or more of the perforated tubulars, and 
r^lally expanding and plastically deforming the solid tubular lirters within the interior of 
one or more of the perforated tubulars to fluididy seal at least some of the radial 
passages of the perforated tubulars. 

20 A system for isdating a first subterranean zone from a second subterranean zone in a 
wellbore has else been described that includes means for positioning one or more solid 
tubulars within the wellbore. the solid tubulars traven&ing the first subterranean zone, 
means for positioning one or more perforated tubulara each including one or more 
radial passages within the wellbore, the perforated tubulara traversing the second 

25 subterranean zone, means for radially expanding at least one of the soHd tubulara and 
perforated tubulars within the wellbore, means for fluidicly coupling the perforated 
tubulars and the solid tubulara. means for preventing the passage of fluids from the first, 
subterranean zone to the second subterranean zone within the weltbore external to the 
primary sdid tubulars and perforated tubulara. means fbr pc»itioning one or more solid 

30 tubular Dnera within the interior of one or more of the perforated tubuters, and means 
for radially expanding and plastically deforming the solid tubular ilnera within the interior 
of one or more of ttie perforated tubulara to fluidicly seal at least some of the radial 
passages of the prorated tubutera. 
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According to another aspect of the present invention, a system for extracting materials 
from a produdng subtenranean zone in a wellbore, at least a portion of the weObore 
Including a casing, has also been described that Includes means for positioning one or 
more solid tubutars within the wellbore* means for positioning one or more perforated 
5 tubulars each deluding one or more radial passages within the wellborSp the perforated 
tubulars traversing the producing subterranean zone, means for radially expanding al 
least me of the solid tubulars and the perTorated tubulars within the wellbore, means 
for fluididy coupling the solid tubulars with the casing, means for fluididy coupUng the 
perforated tubulars with the solid tubulars, means for fluididy isolating the produdng 

10 subterranean zone from at least one other subterranean zone within the wellbore, 
. means for fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone, means for positioning one or more solid tubular liners within the 
interior of one or niore of the perforated tubuiars, and means for radially expanding and 
plastically defomiing the solid tubular liners within the interior of one or more of the 

15 perforated tubutars to fluididy seaT at least some of the radial passages of the 
perforated tubulars. 

An apparatus has also been described that indudes a zonal isolation assembly 
induding: one or more solid tubular members, each solid tubular member including one 
20 or more external seals, one or more perforated tubular members each induding radial 
passages coupled to the solid tubular members, and a sealing material coupled to at 
least some of the perforated tubular rnembers for sealing at least some of tfw radial 
passages of the perforated tubular members, and a shoe coupled to the zonal isoiafion 
usembiy. 

25 

A method of isolating a first subtenranran zone flxwn a second sulstenanean zone in a 
wellbore has also been described that indudes positioning one or more solid tubulars 
witMn the wellbore, the solid tubulars traversing the first subterranean »ne, positioning 
one or more perforated tubulars each inducing one or more radial passages within the 
30 wellbore, the perforated tubulars traversing the second subterranean zme, radially 
expanding at least one of the solid tubulars and perforated tubulars v^ln the wellbore, 
fluididy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subtOTaneah zorte 
within the wellbore external to the primary solid tubulars and perforated tubulars. 
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sealing off an annular regtoh within at least one of the perforated tubulars, and Injecting 
a hardenable fluldic sealing material into the sealed annular regions of the perforated 
taibulars to seal off at least some of the radial passages of the perforated tubulars. 

5 A method of exfracting materials from a producing subtenanean zone in a welbore, at 
least a portion of the wellbore Including a casing, ha? also been described that includes 
positioning one or more solid tubulars within the wellbore» positioning one or more 
perfmiied tubulars each including one or mora radial passages within the wellbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 ieast one of the solid tubulars and the perforated tubulars within the wellbore, fluldlcly 
coupling the solid tubulars with the casing, fluldidy coupling the perfoFstad tubulars 
with the solid tubulars, fiuididy isolating the producing subterranean zone from at least 
one other subterranean zone within the wellbore. fluidicty coupling at least one of the 
perforated tubulars with the producing subterranean zone, sealing off an annular region 

15 within at least one of the perforated tubulars. and Injecting a hardenable ftuldic sealing 
^ material into the sealed annular regions of the perforated tubulars to seal off at least 
some of the radial passages of the perforated tubulars. 

A system for isolating a first subterranean zone from a second subterranean zone in a 
20 wellbore has also been descrit>ed that includes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positiorAig one or more perforated tubulars each Including one or more 
radial passages wittiin the wellbore, the perforated tubulars traversing me second 
subtenanean rone, means for radially expanding at least one of the sofld tubulars and 
25 perforated. tubulars withiri the wellbore, means fbr fiuididy coupling the perforated 
tubulars and the solid hjbulars, means for preventing the passage of fluids from tf» first 
subtenranean zone to the second subtenanean zone within the weDbore external to the 
(xlmary solid tubulars and perflated tubulars, m6ans for sealing off an annular region 
within at least one of the perforated tubulars. arKl. means for Injecting a hardenable 
30 fluidic sealing material into the sealed annular re^s of the peribrated tubulars to seal 
off at least some of the radial passages of the perforated tubulars. 

A system for extracting materials from a produdng subterranean zone In a wellbore. at 
least a portion of the wellbore induding a casing, has also been d^cribed that indudes 
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means for positioning one or more solid lubulars within the wellt>ore, means for 
|X>sitioning one or more perforated tubulans each including one or more radial 
passages within the welibore, the perforated lubulars traversing the producing 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
5 the perforated tubulars within the wellbore, means fbr fluidlcly coupling the* solid 
tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
soHd tubulars, means for fluididy isolating the produdng subterraneari zone from at 
least one ottier subterranean zone within the wsllbore, rneans for fluididy coupling at 
least one of the perforated tubulars with the produdng subterranean nne, nneans for 
10 sealing off an annular region wittMn at least one of the perforated tubulars, and means 
for injecting a hardenable fiuidic seaHng material into the sealed annular regions of the 
perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 An apparatus has also been described that indudes a zonal isolation assembly 
positioned within a wellbore that traverses a subterranean formation including: one or 
more soHd tubular members, each sc^d tubular member including one or more external 
seals, one or more perforated tubular mmibers coupled to the solid tubular members, 
and a shoe coupled to the zonal Isolation assembly. At least one of the solid tubular 

20 members and the perforated tubular members are formed by a radial expansion 
process performed within the wellbore, and at toast one of the perforated tubular 
members are radially expanded into intimate contact with the subterranean formation. 
In an exemplary embocflment, the perforated tubular members that are radially 
expanded into intintate contact with the subterranean formation compress the 

25 subtenanean formation. 

* A method of Isolating a first subtenanean zone from a second subterranean zone in a 
weltbore has also been described that indudes positibning one or nrxxe solid tubuters 
within the wellbore^ the solid tubulars traversir^ the first subtenranean zone, positioning 
30 one or more perforated tubulars within the wellbore each induding one or more radial 
passages, the perforated tubulars traversing the second subtenranean zone, radially 
expanding at least one erf the prtmary solid tubulars and perforated tubulars within the 
weDt>ore, radially expanding at least one of the perforated tubulars into Intimate ccxitact 
with the second subterranean zone, fluididy coupling the perforated tubulars and thie 
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solid tubulars, and . preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. In an exemplary embodiment, the perforated tubulars that are 
radially expanded into intimate contact with the second subterranean zone compress 

5 the second subtenanean zone. In an exemplary embodinoent, the method further 
Includes vibrafing the second subterranean zone to increase the rate of rroovery of 
hydrocartwns from the second subterranean zone, in an exemplary ambodlnnent. the 
method further includes vibrating the second subterranean zone to dlean the radiai 
passages of the perforated tubulars that are radially expanded into intimate contact 

10 with the second subterranean zone, in an exemplary embodiment, the method further 
includes applying an impulsive load to the perforated tubulars that are radially 
expanded into Intimate contact with the seocxid subtenranean zone to irx:rea8e the rate 
of recovery of hydrocarbons from the second subtenanean zone. 

15 A method erf extracfing materials from a producing subterranean zone In a wellbore, at 
least a portion oS the wellbore including a casing, has also been described that includes 
positioning one or more solid tutkiiars within the wellbore, positioning one or more 
perforated tubulars within the weUbors each including one or more radial passages, the 
perforated tubulars traversing the producing subterranean zone, radially e)q;>andlng at 

20 least one of the solid tubulars and the perforated tubulars within the wellbore. radially 
expanding at least one of the perforated tubulars into intimate contact with the 
producing subterranean zone, fluididy coupling the solid tubulars with the casing, 
fluidicly coupling the perforated tubulars with the solid tubulars, fluididy isolating the 
producing subtenanean zone from at least one other subt^nean zone \Arilhln the 

25 weDbors, and fluldlcfy coupling at least one of the perforated tubulars with the 
producing subterranean zone. In an exemplary embodiment, the perft^:£ted tubulars 
that are radially expanded into intimate contact with the producing subterranean zone 
compress the producing subterranean zone. In an exeniplary embocHment the mettiod 
further includes vbrating the producing subterranean zone to increase the neite of 

30 recovery of hydrocarbons from the produdhg subterranean zone. In an exemplary 
mibodiment, the method further includes \^ting the producing subterranean zone to 
dean the radial passages of the perloBted tubulars mat are radially expanded into 
intlnrwts contact with the produdng subterranean zone. !n an exemplary embodiment, 
the method further indudes applying an impulsive load to the perforate tutnjiars that 
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are radialiy expanded Into intimate contact with the producing subterraman zone to 
increase the rate of recovery of hydrDcart>ons from the producing subterranean zone. 

A system for Isotatlrig a first subterranean 2x>ne from a second subterranean zone in a 
5 wellbore has also been described that includes ineans for positioning one or more solid 
tubuiars within the welibore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubuiars within the wellbore each 
Diduding one or more radial passages, the perforated tubulare traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubuiars and 

10 perforated tubuiars within the wellbore. means for radially expanding at least one of the 
perforated tubuiars Into Intimate contact with the second subterranean zone, means for 
fluidlcly coupling the perforated tubuiars and the solid tubuiars, and means for 
prsverrting the passage of fluWs from the first subtenaneah zone to the second 
subterranean zone within the wellbore external to the solid tubuiars and perforated 

15 tubuiars. In an exemplary embodiment the rneans for radially expanding at least one 
of the perforated tubuiars trito Intimate contact with the second subten^nean zone 
comprises means for compressing the second sut3terranedn zor>e. In an exemplary 
embodiment, the system further includes means for vibrating the second subterranean 
zone to Increase the rate of recovery of hydrocart>ons from the second subtenanean 

20 zone. In an exemplary embodiment, the system further Includes means for vibrating 
the seomd subten^nean zone to dean the radial passages of the perforated bjbuiara 
that are redialty equnded into intimate contact with the second subterranean zone. In 
an exemplary embodiment the system further includes means for applying an 
imputeive load to the perforated tubulare that are radially expanded into intimate 

25 contact witti 0)e secorKl subtanwean .nne to increase the rate of recovery of 
hydrocart)ons from the second subterranean rone. 

A system for extracUng materials from a producing subtenanean zone In a welibore, at 
least a portion of the wellbore including a casing, has also been described that includes 
30 means for positioning one or more solid tubulare vrithin the wellbore. means for 
positioning one or nK>re perforated tubuiars with^ the welibore each Including one or 
more, radial openings, the perforated tubulare traversing the producing subterranean 
zone, means for radfally expanding at least erne of the soOd tubuiars and the perforated 
tubuiars within the wellbore, means for radially e)4>anding at least one of the perforated 
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tubuiars into intimate contact with the producing subtenranean zone/means for fluldidy 
coupRng the solid tubuiars with the casing, means for fluididy ooupling the perforated 
tubuiars with the solid tubuiars, means forfluidld/ Isolating the producing subterranean 
zone from at least one other subterranean zone within the wetlbore, and means for 
Q fluididy coupling at least one of the perforated tubuiars with the producing 
subterranean zone. In an exemplary Embodiment, the means for radially expanding at 
least one of the perforated tubuiars bito intimate contact with the producing 
subtenanean zone comprises means fqr compressing the produdng subterranean 
zone. In an exemplary errdxxliment, the system further indudes means for vibrating 

1 0 the produdr>g subtenraneari zone to increase the rate of recovery of hydrocartxms from 
ttve pnxfudng sublerrariean zone. In an exemplary embodiment, the system further 
indudes means for vibrating the produdng subterranean zone to dean the radial 
passages of the perforated tubuiars that are radially expanded into intimate contect 
with the produdng . subteiranean zone. In an exemplary embodiment, the system 

15 further indudes means for applying an impulsive load to the perforated tubuiars that 
are radially exparvied into intimate contad with the produdng subtenranean zone to 
increase the rate of recovery of hydrocarbons from the produdng sutrtenranean zone. 

An apparatus has also been described that deludes a zonal isolation assembly 
20 positioned within a wellbore that traverses a subtenBnean formation and indudes a 
.perf<mted wellbore casing, including: one or more sdid tubular members, each solid 
tutHjIar member induding one or more external seals, one or more perforated tubular 
members ooupled to the soDd tubular members, and a shoe coupled to the zonal 
teolatlon assembly. At least me of the soHd tubular nnembers and the perforated 
25 . tubular members are fomned by a radial expansion process perfbmned within the 
wellbore, and at least me of the perforated tubular members are radially expanded Into 
intimate contact with the perforated weBbore casing. In an exemplary embodiment, the 
perforated tubular members that are radially expanded into intimate contect with the 
perforated casing compress the subterrariean formation. 

30 

A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore that indudes a perforated casing mat traverses the second subtenranean 
zone, has also been described that indudes positioning one or more solid tubuiars 
within the wellbore, the solid tubiilars traversing the first subterranean zone, positioning 
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one or more perforated tubulars within the wellbore each including one or rnore radial 
passages, tt\e perforated tubulars traversing the second subterranean zone, radiatly 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
weUbore, radially expanding at least one of the perforated tubulars Into intimate cohtsKrt 

5 with the perforated casing, fiuldldy coupling the perforated tubulars and the solid 
tubulars, and preventing the passage of fluids from the first subteriBnean zorw to the 
second subterranean zone within the wdlibore external to the solid tubulars and 
perforated tubulars. In an exemplary embodimentp the perforated tubulars that are 
radially expandeid into Intimate contact with the perforated casing compress the second 

10 subtenanean zone. In an exemplary embodiment, the method further includes 
vibrating the second subterranean zone to increase the rate of recovery of 
hydrocarbons ftcm the second subtenanean zone. In an exemplary embodiment, the 
method further includes vibrating the second subtenanean zone to clean the radial 
passages of the perforated tubulars that are radially expanded Into intimate contact 

15 with ttie perforated casing. In an exemplary embodiment, the method further includes 
applying an Impulsive, toad to the perforated tubulars that are radially expanded Into 
ir^nuite contact with the perforated casing to Increase the rate of recovery of 
hydrocartxms from the second subterranean zone, 

20 A method of extracting materials from a producing subtenranean zone in a wellbore, at 
least a portion of the wellbore including a casing and a perforated casing that traverses 
the producing subtenanean zone, has also been described that includes positioning 
one or more solid tubulars within the wellt)orB, positioning one or more perforated 
tubulars virfthh the wellbore each Including one or more radial passages, the perforated 

25 tubUars travwstng the producing ^btarranean zone, radially expanding at least one of 
the soltd tubulars and the perforated tubulars witttin the wetibore, radially expanding at 
* toast one of the perforated tubulars into intimate contact with the perfcvated casing, 
fluicfiely coining the solid tubulars the casing, fluididy coupling the perforated 
tidMlars with the solid tubulars, fluidicly Isolating the producing subterranean zone from 

30 at least one other subtenanean zone within the wellbore, and fluididy coupling at least 
one of tt>e peffbrated tububre with the producing sut^terranean zone. In an exemplary 
embodiment, the perforated tutHiiars ttat are radially expanded into intimate contact 
with the perforated casing compress the produdng subterranean zone. In an^ 
exemplary embodiment, the method further indudes vibrating the pmdudng 
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subterranean zone to irK:rease the rate of recovery of hydrocartK>ns from the produdng 
sutrterranean zone. In an exemplary embodnnent, the method further Includes 
vttrrathg the produdng subterranean zone to dean the radial passages of the 
perforated tubulars that are radlaBy expanded Mo intimate contact with the perforated 
5 casing. In an exemplary embodiment, the method further Includes applying an 
impulsive load to the perforated tubulars that are radially expanded into Intimate 
contad with the perfbrat^d tubulara to increase the rate of recovery of hydrocarbons 
from the produdng subtenanean zone. 

10 A system for isolating a first subternanean zone from a second subterranean zone in a 
wetKKXB that indudes a perforated casing that traverses the second subterranean 
zone, has also been described that indudes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning orie or more perforated tubulars within the wellbore each 

15 induding one or more radial passages, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for radially expanding at least one of the 
perforated tubulars into intimate contact with the perforated casing, means for fluididy 
ooupltng the perforated tubulars and the solid tubulars, and means for preventing the 

20 passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the solid tubulars and perforated tubulars. In an 
exemplary embodiment the means for radially expanding at least one of the perforated 
tubulars into intimate contact with the perforated casing comprises means for 
cortyresslr^ the second subterranean zme. In an exemplary embodiment, the system 

•25 further indudes means for vibrating the second subterranean zone to increase the rate 
of recovery of hydrocartxxis from the second subterrar^ean zone. In an exemplary 
errAodlment. the system further hidudra mesins for vibrating the second subteitanean 
zone to dean the radial passages of the perforated tubulars that are radiaSy expanded 
into intimate contact with the perforated casing. In an exemplary embodiment, the 

30 system further indudee means for applying an Impulsive load to the perforated tubulars 
that are radially expanded into intimate contact with the perforated casing to increase 
the rate of recovery of hydrocartxsns from the second subterranean zone. 
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A system for extracting materials from a producing subtarranean zone in a wellbore. at 
least a portion of the wellbore Indudlng a casing and a perforated casir^ that traverses 
the producing subterranean zone, has also been described that includes means for . 
positioning one or more solid tubuiare within the wellbore, means for positioning one or 

5 more perforated hjbulars within the wellbore each including one or more radial 
openings, the perforated tubulars traversing the producing subtenanean zone* means 
for radially expanding at least one of the solid tubulars and the peiforated tubulars 
within the wellbore. nneans for radially expanding at least one of the perforated tubulars 
into br>timate contact with the perforated casing, means for fluidlciy coupling the solid 

10 tubulars with the casing, meam for fliAdidy coupling the perforated tubulars with the 
solid tubiilars, means for fluidiciy isolating the producing subteranean zone from at 
least one other subterranean zone within the wellbore, and means for fluididy coupling 
at least one of the perforated tubulars v^th the produdng subterranean zone. In an 
exemplary embodiment, the means for radially expanding at least one of the perforated 

15 tid)ulars into intimate contact with the perforated casing comprises means for 
compressing the producing subterranean zone. In an exemplary emtx>diment, the 
further includes means lor vibrating the producing subterranean zone to increase the 
rate of recovery of hydrocart^ons from the producing subterranean zone. In an 
exemplary emtkxltment, the system further includes means for vibrating the producing 

20 subterranean zone to clean the radial passages of the perforated tubulars tiiat are 
radially expanded Into intimate contact with the perforated casing, in an exemplary 
onbodiment, the system further includes means for applying an Impulsive load to the 
perforated tubulars that are radially expanded into Intimate contact with the perforated 
casing to increase the rate of recovery of hydrocarix)ns from the producing 

25 subterranean zone. 

An apparatus has also been described that includes a zonal isolation assembly 
indiKting: one or nnore solid tubular members, each solid tubular member including one 
or more external seals, one or more perforated tubular members each including radial 
30 passages coupled to the solid tubular noembers, and one or more perforated tubular 
liners each including one or wore radial passages coupled to the Interior surfaces of 
one or mc^ of the perforated tobular members, and a shoe ooupted to the zonal 
isolation assembly. At least one of the soiid tubular members and the perforated 
tubutar memt>er8 are formed by a radial expanston process performed within the 
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welttxTO, and the perforated tubular liners are formed by a radial expansion process 
performed within the wellbore. 

A method of isolating a first subterranean zone from a second subterranean zone in a 
5 wellbors has also been described that Includes positioning one or mors solid tubulars 
within the welibore. the solid tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulars each inciuding one or more radial passages within the 
weBbore. the perforated tubulars traverslrig the second subterranean zone, radially 
expanding at least one of the solM tubulars and perforated tubulars within the wellbore. 
10 fluididy coupling the perforated tubulars and the primary solid tubulars. preventing the 
passage of fluids from the first subtenranean zone to the second subterranean zone 
within the wellbore extemal to the primary sdid tubulars and perforated tubulars, 
posffipning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars, and radially expanding and plastically defonming the perforated 
15 tubidar liners within the interior of one or more of the perforated tubulars. 

A method of extracting materials from a producing subterrariean zone in a wellbore, at 
least a portion of the wellbore induding a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 

20 perforated tubulars each including one or more radial passages within the wellbore, the 
perforated tubulai^ traversing the producing subtenanean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wetlbore, fluididy 
c(X4)ling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the sdid tubulars, fluididy isolating the producing subtenranean zone from at least 

25 one other subterranean zone within the wellbore, fluididy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, positioning one or more 
perforated tubular Oners within the interior of one or more of the perforated tubulars, 
and radially expanding and pbstically defomrung the perforated tubular liners within the 
interior of one or nrK)re of the perforated tubutars. 

30 

A system for isolating a first subtenanean zone from a second subterranean zone in a 
weRbors has also been descril>ed that indudes means for positioning one or more solid 
tubulars within the wellbcro, the sdid tubulars traversing the first subterranean zone, 
rraans for positioning one or nrvore perforated tutMJiars each Indudihg one or more 
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radial passages within ttie wellbore, the perforated tubulars traversing the second 
subterranean ione, means for radialty expanding at least one of the sofid tubulars and 
perforated tubulars wWiin the wellbore, means for fluididy coupling the perforated 
tubulars and the soUd tubulars, nnieans for preventing the passage of fluids from the first 
5 subtenfanean zone to the second subterranean zone within the welibors external to the 
primary solid tubulars and perforated tubulars, means for positioning one or more 
perforated tubular liners within the interior of one or mors of the perforated tubulars, 
and means for radially expanding and plastically defbnning the perforated tubular liners 
within the interior of one or mors of the perforated tubulars. 

10 

A system for extracting materials from a pnsducir^ subterranean zone in a weHborep at 
least a portion of the wellbore including a casing, has also been described that includes 
means for positioning one or more solid tubulars within the wellbore, means for 
positioning one or more perforated tubulars each including one or more radial 

15 passages within the wellbGre, the perforated tubulars traversing the producing 
subtenranean zone» means for radially expanding at least one of the solid tubulars and 
the perforated tubulars wittiin the wellbore. means for fluididy coupling the solid 
tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
sdid tubulars, means for fluididy isolating the producing subterranean zone from at 

20 least one other subtbn^nean zone ^hin the weitbore, means for fluididy coupling 
at least one of the perforated tubulars with the produdng subtenranean zone, means for 
positioning one or more perforated tubular liners wtth'm the interior of one or more of 
the perforated tubulars. and means for radially expanding and plastically deforming the 
perforated tubular Bners within the Interior of one or mora of the peribrated tubulars. 

25 

An apparatus has also been described that includes a zonal isolation assembly 
' induding: one or more solid tubular members, each wild tububr member including one 
or more external seats, two or more perforated tubular members each including radial 
passages ooupted to the soHd tubular members, and one or more one-way vaWes for 
30 oontrollably fluididy coupling the perforated tubular members, and a shoe coupled to 
the zonal isolation assembly. At least one of ttie sdid tubular members and the 
perforated tubular members are fomned by a radial expansion prooess perfbnned within 
the weltt>ore. 
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A method of isolating a fir^ subterranean zone from a second subterranean zone 
having a plurality of producing zones in a wellbore has also been ctescribed that 
includes positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subterranean zone, positioning two or more perforated tubulars each 
5 including one or more radial passages within the weHbore. the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the welibore. fluididy ooupiing the perforated 
tubulars and the primary solid tubulars. preventing the passage of fluids from the first 
subterranean zone to the second subterrailean zone within the wellbore external to the 
10 primary solid tubulars and perforated tubulars. and preventing fluids from passing from 
one of the producing zones that has not been depleted to one of the producing zones 
that has been depleted. 

A method of extracting materials from a welibore having a plurality of producing 
IS subtenenean zones, at least a portion of the wellbore including a casing, has also been 
described that includes positioning one or more solid tubulars within the welibore, 
positioning two or more perforated tubulars each including one or more radial passages 
within the welibore, the perforated tuljuiars traversing the producing subterranean 
zones, radially expanding at least one of the solid tubulars and the perforated tubulars 
20 within the wellbore. fluididy ooupiing the solid tubulars with the casing, fluididy coupling 
the perforated tubulars with the solid tubulars, fluididy isolating the produdng 
subterranean zone from at least one other subterranean zone within the welibore. 
fHiidicly coupling at least one of the perforated tubulars with the produdng 
subterranean zone, preventing fluids from passing fironi one of the produdng zones 
25 that has not been depleted to one of the produdng zones that has been depleted. 

A system for Isolating a first subterranean zone from a second subterranean zone 
having a pluraiity of producing zones In a weDbore has also been described that 
includes means for positioning one or rnore solid tubulars within the wellbore. me soDd 
30 tubulars traversing the first subterranean zone, means for positiming one or more 
perforated tubulars eac^ indiKiing one or more radial passages withvi the welibore. the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore. 
means for fluididy coupling the perforated tubulars and the solid tubulars, means for 
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preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the welltxn external to the primary solid tubulars and 
perforated tutMJlars^ nieans for positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars, and means for preventing fluids 
6 from passing from one of the producing zones tliat has not been depleted to one 61 the 
producing zones that has bran depleted. 

A system for extracting materials ftom a plurality of (irodudng subterranean zones In a 
wellbore, at least a portion of the weBbore induding a casing, has also been described 

10 that mciudes means for petitioning one or more solid tubulars within the weilbore. 
means for positioning one or more perforated tubulars each including one or more 
radi£d passages within the weilbore, the perforated tubulars traversing the producing 
sut>tenranean zones, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the weilbore. mear\s for fluididy coupling the solid 

15 tubulars with the casing, means for fluidicty coupling the perforated tubulars with the 
solid tubulars, means for fluldldy isolating the producing subterranean zone from at 
least one other subterranean zone within the weilbore, means for fluidldy coupling at 
least one of the perforated lubulars with the producing subtenranean zone, means for 
positioning one or more perforated tubular lirters within the Interior of one or nfK>re of 

20 the perforated tubulars, and means for preventing fluids from passing from one of the 
producing zones that has not been depleted to one of the producing zones that has 
been depleted. 

An apparatus for ;extFacting geothermal energy from a subterranean fomrmtion 
25 containing a source of geothenmal energy has ateo been described that includes a 
zonal isolation assembly positioned within the subterranean fbmnation including: one or 
mors sofid tubular membeis, eadi soKd tubular member including one or more external 
seals, one or more perforated tubutar members each including radial passages coupled 
to the solid tubular members, and one or more perforated tubular Hners each including 
30 one or nrxxe radial pas»ges coupled to trie interior surfaces of one or more of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. At 
least one of the soDd tubular members and the perforated tubular members are fomned 
by a radial expansion process peifdrmed vdthin the weilbore. 



71 



A method of isolating a first subterranean zone from a second subtenranean zone 
including a source of geothermal energy in a wellbore has also been described that 
included positioning one or more solid tubulars within the weabore. the solid tubulars 
traversing the first subterranean zone» positioning one or more perforated tubulars 

5 each including one or more racHal passages within the wellbore. the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubuiars and perforated tubulars within the wellbore. fluididy ooipllng the perforated 
tubulars and the primary solid tubuiars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zxme within the wellbore extenr^al to the 

10 primary solid tubulars and perforated tubulars, positioning one or more perforated 
tubular liners vtrithln the Interior of one or more of the perforated tubulars, and radially 
expanding and plasticaliy defomiing the perforated tubular linere within the interior of 
one or more of the perforated tubulars. 

15 A method of extracting geothermal energy from a subterranean geothermal zone in a 
wellbore. at least a portion of the wellbore including a casing, has also been desoibed 
that includes positioning one or more solid tubulars within the wellbore. positioning one 
or more perforated tubulars each Including one or more radial passages within the 
wellbore. the perf(»ated tubulars traversing the subtenanean geothemnal zone, radially 

20 expanding at least one of the solid tubulars and the perforated tubulars within the 
wellbore. fluididy coupling the solid tubulars with the casing, fluidicly coupling the 
perforated tubulars with tiie solid tubulars. fluidicly Isolating the subterranean 
geothemral zone from at least one ottier subtenranean zone within the weObore, and 
fluidicly coupling at least one of the perforated tubulars with the subterranean 

25 geottiemrial zone. 

A system for isolating a first subterranean zone from a second geothermal 
subterranean zone in a wellbore has also been described that includes means for 
positioning one or more solid tubulars wKhln the wellbore,.the solid tubulars traversing 
30 the first subterranean zone, means Ibr positioning one or more perforated tubulars 
each including one or more radial passages within the weHbore. the perforated tubulars 
traversing the second geothermal subtenanean zone, means for radially expanding at 
least one of the solid tubulars and perforated tubulars within the virellbore. nieans for 
fluidicly coupling the perforated tubulars and the solid tubulars. and means for 
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preventing the passage of fluids from the first sdbterranean zone to the second 
geothermal sutrterranean zone within the wailtKMne external to tfie primary soHd tubulars 
and perforated tubulars. 

5 A system for extracting geothenmal energy from a sutiterranean geothennai zone in a 
wBlltXHe, at least a portion of the weHtxMre Including a casing, has also been described 
that includes means for positioning one or more solid tubulars v^in the weHbore, 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tubulars traversing the subterranean 

10 geothermal zone, means for radlaily expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, means for fluidicly coupling the solid 
tubulars with the casing, means for fluldiciy coupling the perforated tubulars with the 
solid tubulars, means for fluidtely isolating the subtenanean geothenmat zone from at 
least one other subterranean zone within the wellbore, and means for fluididy coupling 

IS at least one of the perforated tubulars with the subterranean geothermal zone. 

An apparatus has also been described that includes a zonal isolation assembly 
including: one or more solid tubular members, each solid tubular member including one 
or mom external seals, one or mora perforated tubular members each including one or 

20 more radial passa'ges coupled to the solid tubular nmnbers, and a shoe coupled to the 
zonal isolation assembly. At least one of the solid tubular members and the perforated 
tubular members are fbnned by a radial expansion process performed within the 
weffiKxe, and the radial passage of at lepst one of the perforated tubular members are 
cleaned by fuitlier radial expansion of the perforated tubular members within the 

25 weUbore* 

A method of isolating a first sutrterrarmin zone from a second subterranean zone in a 
wellbore has also been described that Includes positioning one or more soHd tubulars 
within the wellbore. the solid tubulars traversing the first subterranean zone, positioning 
30 one or more perforated tubulars within the wellbore each including one or more radial 
passa^, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary solM tubulars and perforated tubulars within the 
weBbore, fluididy coupling the (^rforated tubulars and the solid tubulars, preventing the 
passage of fluids from the first sutrterranean zone to the second subtenanean zone 
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within the weUbore external to the solid tubulars and perforated tubulars, and cleaning 
matBrials from the radial passages of at least one of the perforated tut)ulars by further 
radial ex|>ansion of the perforated tubulars within the wellbore. 



5 A method of extracting materials from a producing sutiterranean zone in a weObore, ^t 
least a portion of the wellbore including a casing, has also been described that includes 
positionihg one or more solid tubulars within the wellbore, positioning one or nnore 
perforated tubulars within the wellbore each including one or mora radial passages, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore. fluldiciy 
coupling the solid tubulars with the casing, Huidicly coupling the perfbrated tubulars 
with the solid tubulars, fluid|ciy isolating the producing subten^nean zone from at least 
one other subterranean zone within the wellbore, fluldicty coupling at least one of the 
perforated tubulars with the producing subtenBnean zone, monitoring the operating 

15 temperatures, pressures, and flow rates within one or more of the perfbrated tubulars, 
and cleaning materials from the radial passages of at least one (rf the perforated 
tubulars by further radial expansion of the perfbrated tubulars within the wellbore. 

A system for isolating a first subterranean zone from a second subtenBnean zona in a 
20 wellbore has also been described that includes means for positioning one or mots solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within, the wellbore each 
hduding one or more radial passages, the perfbrated tubulars traversing the second 
subtenanean zone, means for radiaDy expanding at least one of the solid tubulars and 
25 perfbrated tubulars within the wellbore, means for fluidiciy coupling the perforated 
tubulars and the solid tubulars. means for preventing the passage of fluids from the first 
subtenanean one io the second subtenanean zone within the wellbore extemafto the 
solid tubulars and perfbrated tutHdars. and means for cleaning materials from the radial 
passages of at least one of the perfnrated tubulars by further radial expansion of the 
30 perforated tubulars within the wellbore. 

A system for extracting materials from a producing subtenanean zone in a wellbore, at 
least a portico of the wellbore including a casing, has also been described that includes 
nteans for positioning one or more solid tubulars within the vyeJIbore, means for 
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positioning one or more perforated tubulars within tte wellbore eadi including one or 
more radial passages, ttie perforated tubulars traversing the producing subterranean 
zone, means for radially expanding at teast one of the solid tubulars and the perforated 
tubulars within the weRbore. means for flindicly coupling the solid tubulars with the 

5 casing, means for fluididy coupling the perforated tubulars with the solid tubulars, 
rheans for fluididy isolating the producing subterranean xom from at least one other 
subterranean zone within the wellbore, means for fluididy couplir>g at least one of the 
perforated tububrs with the produdng subtenanean zone, and means for deaning 
materials from the radial passages of at least one of the perforated tubulars by forther 

10 radial expansion of the perforated tubulars within the wellbore. 

Although illustrative embodiments of the invention have been shown and de$crfl>ed, a 
wide range of modification, changes and substitution Is contemplated in the foregoing 
disclosure. In some instances, some featiiras of the present invention may be 
15 employed without a corresponding use of the other features. Accordingly, it is 
appropriate ftxaX the appended daims be construed broadly and in a nr^anner consistent 
with the scope of the invention. 
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1. An apparatus, comprising: 

a zonal isolation assembly comprising: 
5 on0 or more solld4ubular memtiers, ea(^ solid tubular member indiKling cm or 

more extemal seals; 

one or wotb perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

one or more soHd tubular liners coupled to the Interior surfeces of one or more 
10 of the perforated tubular niembers for sealing at least some of the radial passages of 
the perforated tubular members; and 

a shoe coupled to the zonal isolatjpn assembly; 

wtieretn at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process perfornied within the weHbore; and 
15 wherein the solid tubular linere are fonned by a radial expansion process 

perfonned within the wellbore. 

2. A method of Isolating a first subterranean zone from a second subterranean 
zone in a wellbore. comprising: 

20 positioning one or more solid tubulars within the wellbore. the solid tubulars 

traversing the firet subterranean zone; 

positioning one or more perforated tubulara each including one or more radial 
passages within the wellbore. the perforated tubulara traversing the second 
subterranean »ne; 

25 radially expanding at least one of 0ie solid tubulara and perforated tubulars 

within the wellbore; 

fluMHcly coupling the perforated tubulara and the primary solid tubulara; 
preventing the passage of fluids from the firet subterranean zone to the second 
subterranean zone within the wellbore external to the prfnuiry solid tubulara and 
30 perforated tubulara; 

positioning one or more solid tubular linere within the interior of one or nrtore of 
the perforated tubulars; and 
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radially expanding and plastically defontiing the solid tubular liners within the 
intenor of one or more of the perforated tut>ular8 to ffutdidy seal at least some of the 
radial passages of the perforated tubulars. 

5 3. A method of extracting materials from a producing subtenanean zone in a 
weilbore, at least a portion of the wellbore including a casing, comprising; 
positioning one or more solid tubulars within the wellbors; 

positioning one or more perforated tubulars each including one or more radial 
passages wfthin the wellbore, the perforated tubulars traversing the producing 
10 subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fiuidicly coupling the solid tubulars with the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
15 fluididy isdatirig the produdng subterranean zone from at least one other 

subten^rtean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
subtenanean zone; 

positioning one or mora solid tubular liners within the interior of or^ or more of 
20 the perforated tut>ulars; and 

radially expanding and plastically deforming the solid tubular liners within the 
Interior of one or more of the perforated tubulars to fiuidicly seal at least some of the 
radial passages of the perforated tubulars. 

2S A. A system for isolatirig a first subterranean zone from a second subtenanean 
as>ne in a wetlbore» comprising: 

means for positioning one or won solid tubulars within the wellbore, the solid 
bjbulars traversing the first sutiterranean zone; 

means for positioning one or nrx)re perforated tubulars each induding one or 
30 more radial passages within the wellbora. the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the sdU tubulars and perforated 
tubulars within the wellbore; 

means for flutdicly coupling the perforated tubulars and the solid tubulars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the weilbore external to the primary solid tubulars 
and perforated tubulars; 

nneans for positioning one or more solid tubular Hners within the interior of one 
S or more of the perforated tubulars; and 

means for radially expanding and plastically defomiing the solid tubular liners 
within the Interior of one or more of the perforated tubulars to fluldtdy seal at least 
some of the radial passages of the perforated tubulars. 

10 5. A system for extracting materials from a produdng subterranean zone in a 
weilbore, at least a portion of the weDbore including a casing, comprising; 
means for positioning one or more solid tubulars within the weilbore; 
means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellborei the perforated tubulars traversing the 
15 producing subterranean zone; 

means for radially e)9anding at least one of the solid tubulars and the 
perforated tubulars within the weilbore; 

means for fluidity coupling the solid tubulars with the casing; 
means for fluididy coupling the perforated tubulars with the solid tubulars; 
20 means for fluidlcly iscriating the producing subterranean zone from at least one 

other subterranean zone within the weilbore; 

means for fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone; 

means for positioning one or more solid tubular Ihers within the interior of one 
25 or more of the perforated tubulars; and 

means for radlaliy expanding and plastically deforming the solid tubular liners 
within (he interior of one or more cf the perforated tubulars to fluididy seal at least 
some of the radial passages of the perforated tubulars. 
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1 . An apparatus, comprising: 

a zonal isolation assembly ocmprtsing: 

one or more solid tubular members, each solid tubular member induding one or 
5 more external seals; 

one or more perforated tubular members coupled to the solid tubular members; 
one or more flow control valves operaUy coupled to the perforated tubular members for 
controlling the flow of fluidic materials through the perforated tubular members; 

one or more temperature sensors operaUy coupled to one or nnore of the 
10 • perforated tubular m^nbers for nrmitoring the operating temperature within the 
perforated tubular members; 

one or noore pressure sensors operabty* coupled to one or more of the 
perforated tubular members for monitoring the operating pressure within the perforated 
tubular members; and 

15 one or more flow sensors operably coupled to one or more of the perforated 

tubular members for monitoring the operating ftow rate within ttie perforated tubular 
n^bers;and 

a shoe coupled to the zonal isolation assembly; and 

a controller operably ooupied to the flow control valves, the temperature 
20 sensors, the pressure sensors, and the flow sensors for monitoring the temperature, 
pressure and flow sensors and controlling the operation of the flow control valves; 

wherein at least one of ttie solid tubular members and the perforated tubular 
members are fbnned by a radial expansion prooess perfonmed within the wellbore. 

25 2. A method of teolafing a first subterranean zone from a second subtmanean 
zone in a wellbore, oonvrismg: 

positioning one or more sotid tubulars within' the wellbore, the solid tubulars 
traversing the first subterranean zone; 

positioning one or more perforated tubulars within the wellbcra, the perforated 
30 tubulars traversing the second subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the weHbore; 

fluidiciy coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the first sutrterranean zone to the second 
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subterranean zone within the wetlbore external to the solid tubulars and perforated 
tutniians; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 
5 controlling the flow of fluidic materials tiirough the perforated tubulars as a 

function of the monitored operating temperatures, pressures, and flow rates. 

3. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellborB including a casing, comprising; 

1 0 positioning one or more solid tubular within the welibore; 

positioning one or more perforated tubulars within ttie welibore/ the perforated 
tubulars traversing the producing subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the weltboine; 
1 5 fluidicly coupling the solid tubulars with the casing; 

fiuldicly coupling ttie perforated tubulars the scdid tubulars; 

fluidicly Isolating the producing subterranean zone from at least one other 
subtenanean zone within the welibore; 

fluidicly coupling at least one of the perforated tubulars with the producing 
20 subterranean zone; 

monitoring the operating tMiperatures, pressures, and flow rates within one or 
me^e of the perforated tubulars; and 

oontrolUng the flow of fluidic materials ihrough the perforated tubulars as a 
function of the monitored operating temperatures, pressures, and flow rates. 

25 

4. A system for isolating a first subterranesm zone from a secmd subterranean 
zone in a welibore, comprising: 

means for positioning one or more solid tubulars within ttie welibore. the solid 
tubulars traversing the first subterranean zone; 
30 means for positiorA^g one or nxxe perforated tubulars within the welibore, the 

perforated tubulars traversing the second subterranean tone; 

means for radially expanding at least one ctf the solid tubulars and perforated 
tubulars within the welibore; 

means for fluidtdy coupling the perforated tubulars and the solid tubutars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore eMemal to the solid tubulars and 
perforated tubulars; 

means for monitoring the operating temperatunss. pressures, and flow rates 
5 within one or more of the perforated tubulars; and 

means for oontrotGng the flow of fiuidic materials through the perforated tubulars 
as a function of the monitored operating temperatures, pressures, and flow rates. 

5. A system for extracting materials from a producing subterranean zone In a 
1 0 wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perfbrated tubulars within the wellbore. the 
perforatKl tubulars traversing the producing subtenranean zone; 

means for radially expanding at least one of the solid tubulars and the 
15 perforated 

tubulars within the wellbora; 

means for fluidiciy coupling the solid tubulars with the casing; 

means for fiuidiciy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the producing subterranean zone from at least one 
20 other subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subtenanean zone; 

means for rnbnitoring the operating temperatures, pressures, and flow rates 
within one or mors of the perforated tubulars; and 
25 means for controlling the flow of flukHc materfeils through the perforated tubulars 

as a function of the monitorad operating temperatures, pressures, and flow rates. 

6. An apparatus, ccnnprising: 

a zonal tedation assembly comprfs^: 
30 one or morr solid tubular members, each solid tubular member including one or 

more external seals; 

one or more perforated tubular members each including radial passages 
coupled to ttie solid tubular menibers; and 

one or more soHd tiAular Eners coupled to the interior surfaces of one or more 
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of the perforated tutnilar members for sealing at least some of the radial passages of 
the perforated tutHJiar members; and 

a shoe coupled to the zonal isolation assmbly; 

wherein at least one of the soDd tubular nnembers and the perforated tubular 
5 niembers are formed by a radial expansion process perfonmed within the wellbore; and 
wherdin the solid tubular liners are fbmied by a radial expansion process 
performed within the wellbore. 

7. A method of Isotating a first subterranean zone from a second subterrariean 
10 zone in a wellborOp comprising: 

positioning one or niore solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 

positlonir^ one or more perforated tubulars each including one or more radial 
passages wrthin the weBbore/ the perforated tubulars traversing the second 
15 subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

fluklicly coupling the perforated tubulars and ttie primary solkJ tubulars; 

preventing the passage cS fluMs from the first subterranean zone to VhB second 
20 subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; 

positioning one or more solid tubular liners within the interior of one or more or 
the perforated tubulars; and 

radially expanding and plastically deforming the solid tubular liners within the 
25 Interior of one or more of the perfbrated tubulars to flutdidy seal at least some of the 
radial passages of the perforated tubulars. 

8. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, conrqprising; 

30 positioning one or more solid tubulars within the wellbore; 

positioning osne or nr>ore perforated tubulars each including one or wotb radial 
passage within the wellbore, the perforated . tubulars traversing the producing 
subtenanean zone; 
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radially expanding at lea$t one of the solid tubulars and the perforated tubulars 
wHhinthewBlibore; 

fluididy coupling the solid tubulars wHh the casing; 

fluidicty coupling the perforated tutHilars with the solid tubulars; 
5 fluidlciy isolating the producing subterranean zone from at least one ottier 

subterranean zone within the welibore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone; 

positioning one or more solid tubular liners within the interior of one or more of 
10 > the perforated tubulars; and 

radially expanding and piastlcally deforming the solid tubular liners within the 
interior of one or roore of the perforated tubulars to fluididy seal at least some of the 
radial passages of the perforated tubulars. 

15 9. A system for isolating a first subterranean zone from a second subterranean 
zone in a welibore, comprising: 

means for positioning one or more solid tubulars within the wellbors, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
20 more radial passages within the welibore, the perforated tubulars traversing the second 
subtenanean zone; 

means for radially expanding at least one of the scM tubulars and perforated 
bJbulars within the welibore; 

means for fluidicly coupling the perforated tubulars and the solid tubutars; 
25 means for preventing the passage of fluids from the first subterranean zone to 

the second subterranean zone wWiln the weHbore external to the primary soDd tubulars 
and perforated tubulars; 

means for positioning one or more solid tubular liners witttin the interior of one 
or more of tt)e perforated tubulars; and 
30 means for radially expanding and plastically deforming the solid tubular liners 

within the interior of one or more of the perforated tubulars to fluididy seal at least 
some of the radial passages of the perforated tubulars. 
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10. A system for extracting materials from a producing subtenranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positlming or^ or more solid tubulars within the welil)ore; 

means for positioning one or more perforated tubulars each including one or 
5 more radial passages wthin the wellbore, the perforated tubulars traversing the 
produdng subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubuiars within the wellbore; 

means for fluidldy coupling the solid tubuiars with the casing; 
10 means for fluidicly coupling the perforated tubulars with the solid tubulars; 

means for fluidldy Isolating the producing subterranean zone from at least one 
other subterranean zone within the wellbore; 

means for fluidicly coupling at least me of the perforated tubulars with the 
producing subterranean zone; 
15 means for positioning one or wore solid tubular liners within the interior of one 

or more of the perforated tubuiars; and 

means for radially expanding and plasticalty defomiing the solid tubular liners 
within the Interior of one or more of the perforated tubulars to fluidiciy seal at least 
some of the radial passages of the perforated tubulars. 

20 

11. An apparatus, comprising: 

a zonal isolation assenrtbly comprising: 

one or more sord tubular members, each solid tubular member including one or 
moreextemalseds; 

25 . one or more perforated tubular members each Including radial passages 
coupled to the solid tubular nwmbers; and 

a sealing material coupled to at least some of the perforated tubular mennbers 
for sealing at least some of the radial passages of the perforated tubular members; and 

a shoe coupled to the zonal isolation assembly. 

30 

12. A method of isolating a first subterrariean zone from a second subterranean 
zone in a wellbore. comprising: 

positionir^ one or more solid tubulars within the wellbdre, the solid tubulars 
traversing the first subterranean zone; 
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positioning one or more perforated tubuiars each including one or more radial 
passages within the wellbore* the perforated tubuiars traversirvg the second 
subterranean zone; 

radially expanding at least one of the solid tulHJiars and perforated tubuiars 
5 within the weDbore; 

fluididy couplo^g tfie perforated tubtdars and the primary solid tubuiars; 

preventing the passage of fluids from the first subtsiranean zone to the second 
subterranean zone within the went>ore external to the primary solid tubuiars and 
perforated tubuiars; 

1 0 sealing off an annular region within at least one of the perforated tubuiars: and 

injecting a hardenable fiuidic sealing material Into the tealed annular regtons of 
the perforated tubuiars to seal off at least some of the radial passages of the perforated 
tubuiars. 

15 13. A method of extracting materials from a producing subterranean zone In a 
wellbore, at least a portion of the wellbore including a casing, comprising; 
positioning one or mcKe solid tubuiars within the wellt>or6; 
positfoning one or trtoiB perforated tubular^ each including one or more radial 
passages within the wellbore, the perforated tubuiars traversing the producing 
20 subterranean zone; 

radially expanding at least one of the solid tubuiars and the perforated tubuiars 
within the wellbore; 

fluididy coupling the solid tubuiars with the casing; 
fluididy coupling the perforated tubuiars with the solid tubuiars; 
25 fluididy isolating the. produdng subterranean zone from at least one other 

subterranean zone within the weHbore; 

fluididy coupling at least one of the perforated tubuiars with the producing 
subterranean zone; 

sealing off an annular region within at least one of the perforated tubuiars; and 
30 injecting a hardenable fiuidic sealing niaterial into the sealed annular regions of 

the perforated tubujars to seal off at least some of ths radial passages of the perforated 
tubuiars. 
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14. A system for Isolating a first subterranean zone from a second subterranean 
zom in a wellbore, comprising: 

means for positioning one or tncm solid tubulars within the walibore, the solid 
tubulars traversing the first subterranean zone; 
5 means for positioning one or more perforated tubulars each including one or 

more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubi^rs and perforated 
tubulars within the wellbore; 
10 means for fluidldy coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subtenranean »ne to 
the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for sealing off an annular region within at least one of the perforated 
15 tubulars; and 

means for injecting a hardenable fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

20 15. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, conr^rising; 
means for positioning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars each Including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
25 producing subtenranean zone; 

means for radially expanding at least one of the soUd tubulars and the 
perforated tubulars within the wellbore; 

nrmans for fluidldy coupling the solid tubulars with the casing; 
nr»ans for fluidldy coupling the perforated tubulars with the solid tubulars; 
30 means for fluidldy isolating the produdng subterranean zone from at least one 

other subterranean zone v^'n the wellbore; 

means for fluididy coupling at least one of. the perforated tubulars with the 
produdng subterranean zone; 



86 



means for sealing off an annular region within at least one of the perforated 
tubulars; and 

means for injecting a hanJenable fluidic sealing material into the seialed annular 
regions of the perforated tubulars to seaj off at least some of the radial passages of the 
5 perforated tubulars. 

16. An apparatus, comprising: 

a zonal isolation assembly positioned within a weHbore that traverses a 
subtenanean formation, comprising: 
10 ' one or more solid tubular members, each solid tubular member including one or 

more external seals; 

one or more perforated tid>iilar members coupled to the solid tubular members; 

arnl 

a shoe coupled to the zorial isotation assembly; 
15 wherein at least one of the solid tubular members and the perforated tubular 

members are fcmned by a radial expansion process performed within the weltbore; and 

wherein at least one of the perforated tubular members are radially expanded 
into intimate contact with the subtenanean formation. 

20 17* The apparatus of claim 16, wherein the perforated tubular members that are 
radially expanded into intimate contact with the subtenanean formation compress the 
subtenanean fonmatioa 

18. A method of isolating a fvst subterranean zone from a second subterranean 
25 zone in a wellbore. oomprldng: 

positioning one or more solid tubulars within the wellbore, the soRd tubulars 
tnaversing the first subterranean zone; 

poeittonirq one or more perforated tubutars within the weltbore each including 
one or more radial passages, the perforated tubulars . traversing the seoond 
30 subtmanean zone; 

radially expanding at least one of the primary solid tubutairs and perforated 
tubulars within the weljbore; 

radially expanding at least one of the perforated tubulars into Intimate contact 
with the second subterranean zone; 
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fluidicly coupling the perforated tubulars and the solid tubulars: and 

preventing the passage of fluids from the first subtenranean zone to the second 

subterranean zone witMn the wellbore external to the solid tubulars and perforated 

tubulars. 

5 

19. The method of daim 18, wherein the perforated, tubulars that are radially 
expanded Into intimate contact with the second subterranean zone compress the 
second sutitenahean zone. 

10 20. The method of daim 18, further comprising vibrating the second subterranean 
zone to increase the rate of recovery of hydrocarbons from the second subterranean 
zone. 

21. The method of claim 18, further comprising vibrating the second subten^nean 
IS zone to clean the radial passages of the perforated tubulars that are radially expanded 

into intimate contact with the second subterranean zone. 

22. The method of claim 18, further comprising applyir)g an impulsive load to the 
perforated tubulars that are radially expanded Into intimate contact with the second 

20 subterranean zone to Increase the rate of recovery of hydrocarbms from the second 
subtenranean zone. 

23. A method of extracting materials from a produdng subterranean zone in a 
wellbore, at irast a portion of the wellbore induding a casing, comr^ing; 

25 positionihg one or mpre solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellbore each Induding 
one or more radnil passages, the perforated tubulars traversing the produdng 
subterranean zone; 

radial^ expanding at least one of the sdid tubulars and the perforated tubulars 
30 within the weObore; 

radially expanding at least one of the perforated tubulars into intimate contact 
with the producing subtsnanean zone; 

fluididy coupling the soIU tubulars with the casing; 

fluidicly coupling the perforated tubutans with the solid tubulars; 
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fluicfidy isolating the producing subterranean zone from at least one other 
subtenranean zone within the wellbore; and 

fluidicly coupling at least one of the perforated tubulars with the producing 
subterranean zone. 

5 

24. The method of daim 23, wherein the perforated tubulars that are radially 
expanded into Intimate contact with the producing subtenranean zone compress the 
producing subterranean zone. 

10 25. The method of daim 23, further comprising vibrating the produdng 
subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

26. The method of daim 23, fi^er comprising vibrating the pOKlucing 
15 subterranean zone to dean the radial passages of the perforated tubulars that are 

radially expanded into infimate contact with the produdng subtenanean zone. 

27. The method of daim 23, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the produdng 

20 subterrane^ zone to increase the rate of recovery of hydrocart>ons from the produdng 
subterranean zone. 

28. A system for isolating a first subterranean zone from a second subterranean 
zone in a wedbore, comprising: 

25 means for positioning one or nrme solid tubulars within the wellbore. the sdid 

UdHJlars traversir^ the first subterranean zone; 

means for posltiordng one or more .perforated tubulars within the wellbore each 
including one or more radid passages, the perftrated tubulars traversing the second 
subterranean zone; 

30 means for radially expanding at least one of the solid tubulars and perforated 

tubulars within the wellbore; 

means for radially expanding at least one of the perforated tubulars into Intimate 
oontad with the second subterranean zone; 

means for fiuldidy coupling the perforated tubulars and the solid tutHilars; and 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subtenranean zone within the wellbore external to the solid tubulars and 
perforated tubutars. 

5 29. The system of daim 28, wherein the means for radiaily expanding at least one 
of the perfbratad tubulars into Intimate contact with the seomd subterranean zone, 
comprises means for compressing the second subterranean zone. 

30. The system of daim 26, further comprising means for vibrating the second 
10 subterranean zone to increase the rate of recovery of hydrocarbons from the second 

subterranean zone. 

31. The system of claim 28. further comprising means for vibrating the second 
subterranean zone to dean the radial passages of the perforated tubulars that are 

1 S radially expanded into intimate contact with the second subterranean zone. 

32. The system of daim 28, further comprising means for applying an impulsive 
load to the perforated tubulars that are radiaily expanded Into infinite contact with the 
seoond subterranean zone to increase the rate of recovery of hydrocarbons from the 

20 second subterranean zone. 

33. A system for extracting inateriais from a produdng subterranean zone in a 
wellbope, at least a portion of the weDbore induding a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 
25 means for positioning one or more perfbrat«i tutHJtars within the wellbore each 

Induding one or more radial openings, the perforated tubulars traversing the produdng 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tidxilars within the weDbore; 
30 means for radialty expanding at least one of the perforated tutiulare into intimate 

contad with the producing subterranean zone; 

means for flufdldy coupling the solid tubulars with the casing; 

means for fluldidy coupling the perforated tubulars with the solid tubulars; 

means for fluldidy isolating the produdng subterranean zone from at. least one 
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other subterranean zone within the wellbore; and 

means for fluidicly coupling at least one of the perforated tubulars with the 
producing ^tMerranean zone. 

S 34. The system of daim 33* wherein the means for radiaRy expanding at least one 
of the perforated tubulars into intimate contact with the producing subten^nean zone 
comprises means for compressing the producing subterranean zone. 

35. . The system of daim 33. further comprising means for vibrating the pnxlucing 
10 • subterranean zone to increase the rate of recovery of hydrocarbons from the producing 

subterranean zone. 

36. The system of claim 33, further ccnnprising means for vibrating the producing 
subterranean zone to dean the radial passages of the perforated tubulars that are 

IS ratfaDy expanded into intimate contact with the produdng subterranean zone. 

37. The system of daim 33, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded Into Intimate contact with the 
produdng subterranean zone to increase the rate of recovery erf hydrocarbons from the 

20 produdng subterranean zone. 

38. An apparatus, comprising: 

a zmai isdation assembly positioned within a wellbore that traverses a 
st^terranean formation and indudes a perforated wellbore casing, comprising: 
25 one or more solid tubular members, each solid tubular nrtember Indudlng one or 

more external seai^ 

one or more perforated tubular members ooiipted to the solid tubular .members; 

and 

a shoe coupled to the zonal isolation assembly; 
30 . wherein at least one of the solM tubular nnembers and the perforated tubular 
iDembers are formed by a radial expansion process performed within the wellbore; and 

wherein at least <me of the perforated tubular members are radially expanded 
into intimate contact with the perforated wellbore casing. 
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39. The apparatus of daim 38. wherein the perforated tubular members that are 
radially expanded into Intimate contact with the perforated casing compress the 
subterranean formatloa 

5 40. A method of isolating a first subten^anean zone from a second subterranean 

zone In a wellbore that includes a perforated ca»ng that traverses the second 

subterranean zone, comprising: 

positioning one or more solid tubulars within the weilbore, the solid tubulars 

traversing the first subterranean zone; 
10 positioning one or more perforated tutnjlars within the weObore each includlr^ 

one or mors radial passages, the perforated tubulars traversing the second 

subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tiAulars within the weilbora; 
IS radially expartding at least one -of the perforated tubulars into intimate contact 

with the perforated casing; 

fiuididy coupling the perforated tubuiars and the solid tubulars; sind 
preventing the passage of fluids from the first subtenanean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
20 tubulars. 

41. The method of daim 40. wherein the perforated tubulars that are radially 
expanded into intintate contact with the perforated casing compress the second 
subtenanean zone. 

25 

42. The irathod of daim 40. further oomprisinig vibrating ttie second si^rranean 
zone to increase the rate of reoovery of hydrocarbons from the second subterranean 
zone. 

30 43. The method of daim 40, further oomprising vibrating the second subterranean 
2om to dean the radial passages of the perforated tubulars that are radially expanded 
Into intimate contad with the perforated casing. 

44. The method of claim 40. further comprising applying an impulsive load to the 
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perforated tubulars that are radially expanded tnto intimate contact with the perforated 
casing to increase the rate of recovery of hydrocartions from the second subterranean 
zone. 

S 45. A method of extracting materials from a producing subterranean zone in a 
wellbore. at least a portion of the weObore including a casing and a perforated casing 
that traverses the producing subtenanean zone, comprising; 

positioning one or more solid tubulars within the weltt>ore; 
positioning or^ or more perforated tubulars within the wellbore each including 
10 one or more radial passages^ the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

radially expanding at least one of the perforated tubulars into intimate contact . 
15 with the perforated casing; 

fluididy coupling the solid tubulars with the casing; 
fluldlciy couf^ing the perforated tubulars wHh the solid tubulars; 
fluididy isotating the producing subterranean zone from at least one other 
subterranean zone within the wellbore; and 
20 fluididy coupling at least one of tlie perforated tubulars with the produdng 

subterranean zone. 

46. The method of claim 45, wherein the perforated tubulars that are radlaDy 
expanded into intimate contact with the perforatad casing compress the producing 

25 subterranean zone. 

47. The metiiod of claim 45, furttier comprising vBrating the produdng 
subterranean zone to increase the rate of recovery of hydrocartMns from the produdng 
subten^nean zone. 

30 

46. The method of claim 45, further comprising Yibratlng the produdng 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing. 
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49; The method of claim 45» further comprising applying an impulsive load to the 
perforated tutMJteirs that are radially expanded into Intimate contact writh the perforated 
tubulars to increase the rate of recovery of hydrocarbons from the producing 
subterranean zone. 

5 

50. A system for Isolating, a first subterranean zone from a second subterranean 
zone in a weilbore that includes a perforated casing that traverses the second 
subterranean zone, comprising: 

means for positioning one or mots solid tubulars within the weilbore, the solid 
10 • bibuiars traversing the first subterranean zone; 

means for positiontng one or more perforated tubulars within the weilbore each 
including orte or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

nr^ns for radially expanding at least one of the solid tubulars and perforated 
15 tubulars within the weilbore; 

means f6r radially expanding at least one of the perforated tubulars into intimate 
contact with the perforated casing; 

means for ftuididy coupHng the perforated tubulars and the solid tubulars; and 
means for preventing ttie passage of fluids from the first subterranean zone to 
20 the second subterranean zone within the weilbore extemal to ttie solid tubulars and 
perforated tubulars. , 

51. The system of daim 50, wherein the means for radially expanding at least one 
of the perforated tubulars into Intimate contact with the perforated casing comprises 

25 nneans for compressing the second sujMerranean zone. 

52. The system of dalm 50, furtiier oomprislrfg means for vibrating the second 
subterranean zone to increase the rate of recovery of hydrocarbons from the second 
subterranean zor)e. 

30 

53. The system of dalm SO, further comprtelrvg means for vibrating the seoorKl 
subterranean zone to dean the radial passages of the perforated tubuters that are 
radially expanded into intimate contact virith the perforated casing. 
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54. The system of claim 50, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded Into Intlnnate contact \mth the 
perforated casing to increase the rate of recovery of hydrDcartx>ns from the second 
subterranean zone. 

5 

55. A system for extracting mateiials frorn a producing subten^nean zone if) a 
weilhore, at least a iiortlon of the ^fellbore indudirig a casing and a perforated casing 
that traverses the producing subterranean zone, oomprising; 

means for positior^ng one or more sotid tubulars within the welibore; 
10 means fbr positioning one or more perforated tubulars within the weiltKxe each 

Including one or rrtore radial openings, the perforated tubulars traversing tf)e produdng 
subtenanean zone; ' 

means for radially expanding at least one of the solid tubulars arid the 
perforated tubulars within the welitiicre; 
15 means for radially expanding at least one of the perforated tubulars into intimate 

contact with the perfprated casing; 

, means for fluidicly coupling the solid tidxjlars with the casing; 

means for fluidicly coupling the perforated tubulars with the solid tubulars; 
means for fluidicly isolating the producing subtenanean zone from at least one 
20 other subtenanean zone within the welibore; and 

means for fluldidy coupling at least one of the perforated tubulars with the 
producing subterranean zone. 

56. The system of daim 55, wherdn the means for radially expanding at least one 
25 of the perforated 4ubulars into intimate contact witti the perforated casing comprises 

means for oomprassing the producing subterranean zone. 

57. The system of daim 55, further oomprising means for vibrating the produdng 
subterranran zone to increase the rate of recovery of hydrocarbons from the produdng 

30 subterranean zorie. 

58. The system of daim 55, further comprising means for vibratir>g the produdng 
subterranean zone to dean the radial passage of the perforated tubulars that are 
radially expanded into intimate oonted with the p«forated casing. 
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59. The system of daim 55, further ocnnprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded Into Intimate oontact with the 
perforated casing^to increase the rate of recovery of hydrocartxms from the producing 

5 subterranean zor>e. 

60. An apparatus, comprising: 

a zonal Isolation assembly comprising: 

one or more solid tubular members, each solid tubular merrber including one or 
10 more external seals; 

one or more perforated tubular members each including radial passages 
coupled to the soHd tubular mernbers; and 

one or more perforated tubular liners each Including one or more radial 
passages coupled to the Interior surfaces of one or more of the perforated tubular 
15 members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
memt>ers are formed by a radial expansion process performed within the wellbore; arni 
wherein the perforated tubular liners are formed by a radial expansion process 
20 performed within the wellbore. 

61. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbors, comprising: 

positioning one or nx>re solid tutnjiars within the wellbore, the soBd tubulars 
25 traversing the first subterranean zoito; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore,'* the perforated tubulars traversing the second 
subtenanean zone; 

radially expandlrtg at least one of the solid tubulars and perforated tubulars 
30 within the wellbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passaget of fluids from the first subterranean zone to the second 
subtentinean zone within the wellbore extemal to the primary solid tubulars and 
perforated tubulars; 
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positioning one or more perforated tubular liners vyittiin the Interior of one or 
more of the perforated tutKilars; and 

radially expanding and plastically deforming the perforated tubular finers within 
theinteric^of oneormoreofthe perforated tubulars. . 

S 

62. A method of extracting materials from a producing subterranean zone in a 
welibore, at least a portion of the wellbore including a casing, comprising: 

positioning one or more solid tubulars within the wellbore; 

posifioning one or more perforated tubulars each including one or more radial 
10' passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zone; 

radljally expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluididy coupling the solid tubulars with the casing; 
15 fiuidtdy coupling the perforated tubulars with the solid tubulars; 

fiuidicty Isolating the produdr^ subterranean ztine from at least one other 
subterrariean zone within the wellbore; 

nuldldy coupling at least one of the perforated tubulars with the producing 
subterranean zone; 

20 positioning one or more perforated tubular jiners within the interior of one or 

more of the perforated tubulars; and 

radially expanding and plastically deforming the perforated tubular liners within 
the Interior of one or more erf the perforated tubulars. 

25 63* A system for isolating a first subterranean zone from a second subterranean . 
zone in a weDbore. comprising: 

means for positioning one or worn soBd' tubulars within the wellt>ore, the solid 
tubuJars traversing the first subterranean zone; 

means for positioning one or more.peffDrated tubulars each including one or 
30 more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranran zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluidiciy coupling the perforated tubulars and the solid tubulars; 
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means for preventing the passage of fluids from the first sutiterranean zone to 
the second subterranean zone within the wellbore external to the primary solid tutnilars 
and perforated tubulars; 

means for positioning one or more perforated tubular liners within the interior of 
5 one or mem of the perforated tubulars; and 

means for radially expanding and plastically deforming the perforated tubular 
liners within the Interior of one or more oT the perforated tubulars. 

64. A system for exbBCtIng materials from a producing subterranean zone In a 
10 > wellbore. at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

nr^ns for positioning one or more perforated tubulars each including one or 
more radid passages within the wellbore, the perforated tubulars traversing the 
produdng subterranean zone; 
15 means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within tire wellbore; 

means for fiukiicly coupling the solid tubulars with the casing; 

means forfluididy coupling the perforated tubulars with the solid tubulars; 

means for fluidicly isolating the producing subterranean zone from at least one 
20 other subterranean zora within the wellbore; 

means for fluidicty coupling at least one of the perforated tubulars with the 
producing subterranean zone; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 
25 means for radially expanding and plastically defomning the perforated tubular 

liners within the interior of one or more of the peiforated tubulars. 

65. An apparati6t comprising: 

a zonal isolation assembly comprising: 
30 one or more soGd tubular members, each solid tubular member Including one or 

more external seals; 

two or more perforated tubular members each including radial passages 
ooupted to the soGd tubular members; and 

one or more one-way valves for controllably fluldldy coupling the perforated 
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tubular members; and 

a shoe ooupled to the zonal isolation assembly; 

wherein at least one of the solid tubuteir members and the perforated hdHJiar 
members are fonmd by a radial expansion process perfionned within the weilbore. 

5 

66. A method of Isolating a first subterranean zone firom a second subterranean 
zone having a plurality of producing zones In a weilbore, comprising: 

positioning one or more solid tubulars within the weilbore, the soBd tubulars 
traversing the first subterranean zone; 
10 positioning two or more perforated tubulars each including one or more radial 

passages within the weilbore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
withir) the weilbore; 

1 5 fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean rone to the second 
subterranean zone within the weilbore external to the primary solid tubulars and 
perforated tubulars; and 

preventing fluids from passing from one of the producing zones that has not 
20 been depleted to one of the producing zories that has been depleted. 

67. A method of extracting materials from a weilbore having a plurality of producing 
subterranean zones, at least a portion of the weiibora including a casing, oomprteing; 

positioning one or mora solid tubulara within the weiibora; 
25 positioning two or mora perfimted tubulara each Irkcluding one or more radial 

passages within the weiibora, the perforated tubulara traverelrig the producing 
subterranean zones; 

radlaHy expanding at least one of the solid tubulara and the perforated tubulars 
withb) the weDtx>ra; 

30 fluididy coupling the solid tubulara with the casing; « 

fluididy coupling the perforated tubulars with the solid tubulara; 
fluidicly isoldting the producing subterranean zone from at least one other 
subterranean zone within the wellt>ora; 

fluididy ooupBng at least one of the perforated tubulara with the producing 
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subterranean zone; 

preventing fluids from passing from one of the producing rones tliat has not 
tieen depleted to one of the producing zones that has b^Bn depleted. 

S 68. A system for isolating a first subterranean zone from a second subtenranean 
zone having a plurality of producing zones in a wellbore. comprising: 

means for positioning one or more solid tibulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
10 more raxM passages wRhin the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for r»lially expanding at least one of the solid tubulars and perforated 
tiA>utars within the wellbore; 

means for fluidicly coupling the perforated tubulars and the solid tubulars; 
15 means for preventing the passage of fluids from the first subterranean zone to 

the STOond subtenranean zone \Mthin the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or wore perforated tubular liners within the interior of 
one or more of tiie perforated tubulars; and 
20 means for preventing fluids fnxn passing from one of the producing zones that 

has not been depleted to one of the producing zones that has been depleted. 

69. A system for extracting materials from a plurality of producing subtenanean 
zones in a wellbore, at least a portion of the wellbore iriduding a casing, con^rising; 
25 means tor positioning, one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars each including one or 
more redial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zones; 

means for racfially expanding at least one of the solid tubulars and the 
30 pirated tutnilars within the wellbore; 

means for fluidldy ooupQng the solid tubulars with the casing; 

means for fluidicly ccHiplIng the perforated tubulars with the solid tubulars; 

means for fluidiciy Isolating the producing subterranean.zone from at least one 
other subterranean zone within the wellbore; 
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means for fluidicly oouplihg at least one of the perforated tubulars with the 
producing subterranean zone; 

VMans for positioning one or more perforateid tubular liners witNn the interior of 
one or more of the perforated tubuiars; and 
S means for preventing fluids from passing from one of the producing zones ttat 

has not been depleted to one of the producing zones that has been depleted. 

70. An apparatus for extracting geothenmal energy from a subtenranean formation 
containing a source of ^themnal energy, comprising: 

10 a zonal Isolation assembly positioned within the subterranean fomnation, 

comprising: 

one or more solid tubular members, each solid tubular member including one or 
more external seals; 

one or more perforated tubular members each indudirig radial passages 
IS coupled to the solid tubular members; and 

one or more perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; 
20 wherein at least one of the solid tubular members and the perforated tubutar 

members are formed by a radial expansion process performed within the wellbore. 

71. A method of isolating a first subtenranean zone from a second subtenBnean 
zone inchiding a source of geothermal energy In a wellbore, comprising: 

25 positioning one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 

positioning one or more perfbrated tubulars each inducting one or more radial 
passages within the wellbore, th^ perfbrated tubulars traversing the second 
subterranean zone; 

30 radially expanding at least one of the solid tubulars and perforated tubulars 

within the welltxxB; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the second 
subtenranean zone within the wellbore external to the prinnary solid tubulars and 
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perforated tubufars; and . 

positioning one or more perforated tubular iiners within the interior of one or 
mcNe of the perforated tubiilars; and 

radially expanding and piasticalty deforming the perforated tubular liners within 
5 the Interior of one CM" niore of the perforated tubulars. 

72. A method of extracting geothemnai energy from a subterranean geothermal 
zone in a weitbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 
10 . . pMlttoning one or more perforated tubulars each Including one or mors radial 
passages within the wellbore^ the perforated tutHJlars traversing the subterranean 
gscrthermal zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
MMNn the wellbore; 
15 fluldidy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tut>ulars with the solid tubulars; 
fluldidy isolating the subterranean gecrthennal zone from at least one other 
subterranean zone within the wallbors; and 

fluididy coupling at leasjt one of the perforated tubulars with the subterranean 
20 geothennal zone. 

73. A system for isolating a first subtemanean zone from a second geothermal 
subterranean zone In a wellbore, comprising: 

means for positiordng one or more solid tubulars wItMn the wellbore, the solid 
25 tubulars traversing tiie first subterranean zone; 

rrieans for portioning one or wore perforated tubuters each induding orte or 
more radial passages within the wellbore, the perforated tubulars traversing the second 
geothennal subterranean zone; 

means for radially expanding at la^ one of the solid tubulars and perforated 
30 tidMilars within the wellbore; 

means for fluWidy coupling the perforated tubulars and the solid tubulars; and 

means for preventing the passage of fluids from the first subteniEinean zone to 
the sTCond geothermal subterrarraan zone within the wellbore external to the primary 
solid tubulars and perforated tubulars. 
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74. A system for extracting geothermal energy from a subterranean geott^ermal 
zone In a wettborB, at least a portion of the wellbore including a casing, comprising; 

5 nrieans for positioning one or more sdldtubuiars within the wellbore^ 

means for positioning one or more peribrated tubulars each including one or 
mora radial passages within the vueltbore, the perforated tubulars traversing the 
sutilerranean geothermal zone; 

means for radially expanding at least one of the solid tubulars and the 
1 b perforated tubulars wrthin the W6llt»>re; 

means far fluidicly coupling the solid tubulars with the casing; 
means for fluidicly coupling the perforated tubuians with the soDd tubulars; 
means fbrfluidtely isolating the subtenranean geothermal zone from at least one 
other subterranean zone within ttie weilbore; and 
15 means for fluldlcty coupling at least one of the perforated tubulars with the 

subterranean geothermal zone. 

75. An apparatus, comprising: 

a zonal isolation assembly comprising: 
20 one or more solid tubular members, each solid tubular member including one or 

more external seals; 

one or nK>r8 perforated tubular members each including one or more radial 
passages coupled to the solid tubular members; and 

a shoe coupled to the zonal isdation assembly; 
25 wherein at least one of the . solid tubular members and ttie perforated tubular 

memt»ers are formed t»y a radal expanston process perfbnimi within ttie weHbore; and 

wherein the radial passage of at least one of ttie perforated tubular members 
are cleaned by further radial expansiori of ttie perforated tubular members wittiln ttie 
wellbOTB. 

30 

76. A method of isolattng a first subterranean zone fnm a second subterranean 
zone in a weilbore, comprising: 

positioning one or more sdld tubulars wfthin ttie weHbore. ttie solid tubulars 
traversing the first subterranean zone; 
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positioning one or more peffbrated tubutars within the weilt)ore each including 
one or more radial passages, the perforated tubulars traversing the second 
subtenanean zone; 

radially e^qpanding at least one of the primary solid tubulars and perforated 
S tubulars within the wellbore; 

fliiidicly coupling the perforated tubulars and the scdid tubulars; 

preventing the passage of fluids from flie first subterranean zone to the second 
subtenanean zone within the welibore external to the solid tubulars and perforated 
tubulars; and 

10 cleaning materials from the radial passages of at least one of the perforated 

tubulars by further radial expansion of the perforated tubulars within the weilbore. 

77. A metlxxl of extracting materials from a producing subterranean zone in a 
weilbore. at least a portion of the welibore including a casing, comprising; 

1 5 positioning one or more solid tubulars within the welibore; 

positioning one or more perforated tubulars within the wellborid each including 
one or mora radial passages, the perforated tubulars traversing the producing 
subtenanean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
20 within the weilbore; 

fluididy coupling the solid tubulars with the casing; . 
fiuidicly coupling the perforated tubulars with the solid tubulars; 
fluididy isolating the producing subterranean zone from at least one other 
subterranean zone within the weilbore; 
25 fluididy coupling at least one of the perfbrateil tubulars virfth the producing 

subterranean zone; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tububrs; and 

deaning materials from the radial passages of at least one of the perforated 
30 tubulars by further radial expansion of the. perforated tubulars within the wdlbore. 

78. A system for isolating a first subterranean zone from a second subterranean 
zone In a welibore. comprising: 
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means for positioning one or more solid tubulars within the weilbore. the solid 
« tubulars traversing the ftstsiidDterranean zone; 

means for positioning one or nrK>re perforated tubulars within the weilbore each 
Induding one or more radial passages* the perforated tubulars traversing the second 
5 subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the weilbore; 

means for flindidy coupling the perforated tubulars and the solid tubulars; 
means for preventhg the passage of fluids from the first subterranean zone to 
10 the second subterranean zone within the welibore external to the solid tubulars and 
perforeted tubulars; and 

means for cleaning materials from the radial passages of at least one of the 
perforated tubutars by ftjrther radial expansfon of the prorated tubulars within the 
weObore. 

15 

7d. A system for e)dracting materials from a producing subterTar>eari zone in a 
weilbore^ at least a portion of the weilbore including a casing, comprising; 

means for positioning one or more solid tubulars within the welibore; 

means fc^ positioning one or more perforated tubulars within the weilbore each 
20 including one or more radial passage, the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the weilbore; 

means for fluidicly coupling the solid tubulars vinth 4ie casing; 
25 means for fluidlciy ooupHng the perforated tubulars with the solid tubulars; 

means for fluldidy isolatbig the producing subterranean zone from at least one 
other subtenanem zone wKhin tt)e weilbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; and 
30 means for dearring materials from the radial passages of at least one of the perforated « 
tubulars by further radial expansion of the perforated tubvdars within the welibore. 
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